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ABSTRACT

RETHINKING REICHE

MAY 2010

TRACIE J. REED, B.A., THE EVERGREEN STATE COLLEGE
M.St. IDBE, UNIVERSITY OF CAMBRIDGE (UK)
M. ARCH., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor Stephen Schreiber, FAIA

Chapter I of the study examines the differences between two environmental assessment methods for the
K‐12 education sector: the United States Green Building Council’s (USGBC) LEED Schools Version 3.0 and
the British Research Establishment’s (BRE) BREEAM Education issue 2.0. Credit requirements are compared
side‐by‐side and against recommendations from researchers in areas such as acoustics, lighting and indoor
environment quality. Strengths in the two schemes and areas for improvement are highlighted, with
acknowledgement that each scheme offers components and techniques from which the other could
benefit.

Chapter II of the study introduces the Howard C. Reiche Community School in Portland, Maine. Designed as
an open‐plan school in the 1970’s this configuration is currently seen as a barrier to teaching and learning in
the school which is slated for renovation by the Portland Public School District. Part III of the study looks
towards precedents in education which have followed either the LEED or BREEAM assessment methods and
Part IV of the study provides a design proposal for the Howard C. Reiche Community School’s renovation.
v
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CHAPTER I
AN ANALYSIS OF LEED AND BREEAM ASSESSMENT METHODS FOR EDUCATIONAL INSTITUTIONS
Introduction
In the United States there are approximately 49 million students in the K‐12 education system (US Dept. of
Education 2006‐07). A mid‐1990’s report by the United States General Accounting Office found 14 million
students attend roughly 25,000 schools with substandard conditions (1995). Thus, improving the quality of
schools has the ability to have a real and lasting impact on our communities.
In the last twenty years, methods of assessing green building design and sustainable living has received
increased attention (NRC, 2007). Currently, there are seven states and seven counties or school districts
that require LEED certification for new schools, and many more are considering joining suit (USGBC, 2009).
The UK’s Department for Children, Schools and Families has established mandatory sustainability targets
with the intention that all new schools will be zero carbon by 2016 (minimum BREEAM ‘Very Good’) (British
Research Establishment (BRE) 2009).
The United Kingdom is credited with developing the first environmental assessment method in 1990, the
British Research Establishment’s Environmental Assessment Method (BREEAM) (Howard, 2005). This
system was used by many countries, including the US in developing their assessment methods (Scheuer,
2002)
. BREEAM’s latest version Issue 2.0 was introduced in summer 2008. In the United States the
predominant environmental assessment method is the US Green Building Council’s (USGBC) Leadership
Energy and Environmental Design (LEED) system. LEED’s latest version, v3.0 was released in May 2009.
Both BREEAM and LEED have specific schemes addressing school design, which prompt the questions: what
are the similarities and differences in these two systems? And, what are the strengths and weaknesses in
the two systems?
Several researchers have completed comparisons of environmental assessment methods, including LEED
and BREEAM (Lee & Burnett, 2008; Haapio & Viitaniemi, 2008; Harputlugil & Hensen, 2006). BREEAM
distributes such a comparison, published in Sustainability Magazine, on their BRE Global website (2006).
These comparisons, however, have not been related specifically to LEED and BREEAM’s education schemes.
Reports in the UK and US, such as the National Research Council’s 2007 report, Green Schools: Attributes
for Health and Learning, and UK’s Department for Children and Families, Schools for the Future reports,
have examined the social and environmental benefits of high performance schools [sustainable schools].
There are many similarities between the two schemes. For instance, both assessment models cover similar
sections such as energy, sustainable sites, renewable materials, etc. and have similar points based rating
systems and tiered certification systems (Pass, Good, Very Good, Excellent or Outstanding rating for
BREEAM and Certified, Silver, Gold, Platinum for LEED). However, there are also notable differences. This
study identifies specific strengths of the two systems to identify issues that are not fully or partially
addressed, by one or both systems.
LEED Versus BREEAM Rating Schemes
Since the development of LEED was influenced by BREEAM (Scheuer, 2002) the two schemes share many
similarities. These include varying tiers of certification and point classification structures. Currently, they
have the following tiers:
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LEED

BREEAM

Certified 40–49 points

Pass ≥ 30%

Silver 50–59 points

Good ≥ 45%

Gold 60–79 points

Very Good ≥ 55%

Platinum 80+ points

Excellent ≥ 70%
Outstanding ≥ 85%

Table 1: Categories into which LEED and BREEAM have divided their points
LEED

Points

%

BREEAM

%*

Sustainable Sites‐SS

24

22%

Land Use and Ecology‐LE

10%

Water Efficiency‐WE

11

10%

Water‐Wat

6%

Energy & Atmosphere ‐EA

33

30%

Energy‐Ene

19%

Materials & Resources‐MR

13

12%

Materials‐Mat

12.5%

Indoor Environmental Quality‐IEQ

19

17%

Health and Wellbeing‐Hea

15%

Innovation and Design

6

5%

Transport‐Tra

8%

Regional Priority

4

4%

Waste‐Wst

7.5%

Pollution‐Pol

10%

Management‐Man

12%

Innovation

10%

*New buildings, extensions, major refurbishments
Referencing Table 1, LEED and BREEAM have different definitions of their credit category parameters, for
example; site selection is addressed by LEED in Sustainable Sites while BREEAM addresses it in
Management. In order to compare the schemes, credits were realigned into the following categories so
various issues could be compared side‐by‐side. New categories:
‐Acoustics

‐Lighting & Daylighting

‐Water Efficiency

‐Design Planning & Bldg. Operation

‐Materials & Resources

‐Innovation & Education

‐Energy & Atmosphere

‐Site

‐Indoor Air Quality

‐Transport
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Building Certification
To obtain LEED certification, projects must meet ten prerequisites (PR) across 5 of the categories; these do
not provide points. BREEAM’s prerequisites depend on the certification tier the project hopes to achieve.
Wat 1 is not compulsory for ‘Pass’ projects, but for ‘good’ ones it becomes compulsory. Points are provided
for compulsory credits. There are three credits required to achieve a pass rating, making them essentially
prerequisites. LEED has 110 points possible and BREEAM has 110% possible 1
LEED Schools versus BREEAM Education Credit Comparison
The following sections compare LEED Schools v3.0 and BREEAM Schools Issue 2.0. Credit requirements are
from LEED 2009 for Schools: New Construction and Major Renovations Rating System (USGBC, 2009) and
the BREEAM Education 2008 Assessors Manual (BREEAM, 2008) with abbreviations where possible.
To provide a rational credit comparison to LEED, BREEAM’s credits were weighted to reflect the BREEAM
section weights. For example, the Water section has 8 points possible and a section weight of 6% so each
credit earned in this category is worth 0.75 points taking the section weight into consideration.

Design Phase and Operation
Table 2 and the discussion that follows cover the issues of engaging others in the design process and
ensuring that the building operates smoothly once constructed.
Table 2 – Design Phase and Operation Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0
Man 2 (.6‐1.2) ‐ Considerate Constructors: Employ
best practice site management principles. Point 2:
Beyond best practice principles.
Man 8 (.6) ‐ Security: Consult with local police at
the design stage and incorporate their
recommendations into the building and parking
design.
Man 11 (.6) ‐ Ease of maintenance: Use best
practice methods for considering ease and
efficiency of maintenance in building
services/systems and landscaping specification.
Man 12 (.6‐1.2) ‐ Life cycle costing:
Conduct/implement a LLC analysis.
Ene 2 (.73) ‐ Sub‐metering of substantial energy
uses (VG+): Separate and accessible energy sub‐
meters for: Space Heating, Domestic Hot Water,
Humidification, Cooling, Fans (major), Lighting,
Small Power systems. Should have pulsed output to

1

BREEAM’s core credits are weighted out of 100% possible. An addition of 10% points can be achieved above this
threshold for exemplary or innovative credits. Each innovation credit is worth 1% each.

3

enable connection to a building management
system.
Ene 3 (.73) ‐ Sub‐metering of high energy load and
tenancy areas: Sub‐metering of energy
consumption by tenancy/building function area.
Wat 2 (.75) – Water meter (G+): Water meter with
a pulsed output on the mains supply.
Wat 3 (.75) ‐ Major leak detection: Leak detection
system on the main supply.
Wat 4 (.75) ‐ Sanitary supply shut‐off: Proximity
detection shut‐off to the water supply to all toilet
areas.
LE 7 (.83) ‐ Consultation with students and staff:
Consult with staff and pupils, to determine their (i)
educational and social requirements, (ii) ideas for
the design and (iii) keep them informed of how
their ideas are integrated.
LE 8 (.83) ‐ Local wildlife partnerships: For
partnership with a local group with wildlife
expertise.
Pol 2 (.71) ‐ Preventing refrigerant leaks:
Refrigerant leaks detection system and the
provision of automatic refrigerant pump down is
made to a heat exchanger (or dedicated storage
tanks) with isolation valves. Or where there are no
refrigerants specified.

Evident from Table 2, BREEAM emphasizes ensuring the building is easy to maintain and monitor for energy
efficiency. It should be noted that only Ene 2 and Wat 2 are compulsory for ‘very good’ and ‘good’ projects
(or better), respectively. These credits are essential to ensuring the building is operating effectively after its
construction, which is essential to student health and comfort (National Forum on Education Statistics,
2003).
The life cycle costing and ease of maintenance credits, provide the biggest potential for developing a
sustainable and easily maintainable design, when paired with metering equipment which allows monitoring
of the building systems by maintenance personnel. These credits also address key areas critics of LEED feel
are weaknesses with LEED’s scheme (Gifford, 2008).
LEED’s lack of credits in this category is obvious from the blank space in Table 2. It has received criticism
among practitioners and researchers (Santosa, 2007) for lacking metering credits or accountability post‐
construction for energy usage. Credits for metering would encourage projects to install metering
equipment and complete post‐construction monitoring so LEED and owners could assess consumption and
the rigor of its energy and water conserving credit requirements over time.
4

Site Selection
Table 3 and the discussion that follows cover the issues of reducing a project’s impact on its site via
selection, contamination cleanup, control of stormwater, and sharing facilities.
Table 3 – Site Selection Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

SS PR 1 (0) ‐ Construction Activity Pollution
Prevention: Implement an erosion and sedimentation
control plan for construction activities.

*See Management 3.

SS PR 2 (0) ‐ Environmental Site Assessment: Conduct
a Phase I ESA to determine whether contamination
exists. If contamination is suspected conduct Phase II
ESA. Former landfill sites are ineligible for
certification. Remediate other contamination to local,
state, or federal EPA region residential (unrestricted)
standards, (most stringent).

LE3 (.83) ‐ Ecological Value of site AND protection
of ecological features: Where the construction
site’s zone is defined as land of low ecological value
and high ecological value areas protected from
damage due from site preparation and
construction.

SS Credit 3 (1) ‐ “Brownfield Redevelopment”: For
remediating site contamination.

Man 5 (.6) ‐ Site investigation: Complete a detailed
site investigation.

SS 1 (1) ‐ Site Selection: for not developing on:

LE4 (.83‐1.67) ‐ Mitigating ecological impact (VG+):
For minimal change to the site’s ecological value. 2
points: no negative change.

‐Prime farmland
‐Undeveloped land whose elevation ≤5’+ the 100‐
year flood plane

LE2 (.83) ‐ Contaminated Land: Remediate
contamination pre‐construction.

Pol 5 (.71‐1.43) ‐ Flood Risk: For a site with low
flood risk or medium‐high risk where the building
and parking are above this level. Point 2: Ensure
peak run‐off rate from the site to watercourses
does not increase post‐development. Comply with
Interim Code of Practice for Sustainable Drainage
systems (CIRIA, 2004), or for at least a 1 year and
100 year return period event with 6 hour duration.

‐Endangered species habitat
‐≤100’ of wetlands
‐Undeveloped land ≤50’ from a water body
‐Public parkland prior to acquisition, unless ≥ land is
accepted in trade by the public landowner.
SS 2 (4) ‐ Development Density and Community
Connectivity: Previously developed site in a densely
developed area (60,000+ ft2 per acre net). OR a
previously developed site ½ mile from a residential
neighborhood with an average density of 10
units/acre net and ≤½ mile of 10+ accessible basic
services.

Tra 2 (.88) ‐ Proximity to amenities: Build within
500m (1/3 mile) of accessible local amenities
appropriate to the building type/users.
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SS 5.1 (1) ‐ Site Development‐ Protect or Restore
Habitat:

LE6 (.83‐1.67) ‐ Long‐term impact on biodiversity:
Appoint an ecologist prior to site activity, ecologist
confirms compliance with UK and EU legislation on
protection and enhancement of ecology during
D&C phases, create a landscape and habitat
management plan covering 5‐years post‐
occupancy. Point 2: Appoint a ‘biodiversity
champion’, train job crew on protecting site
ecology, monitor plan effectiveness, minimizing
site disturbance.

Greenfield site: limit disturbance to ≤40’ around
building perimeter. Previously developed/graded
site: protect/restore 50%+ of the site, excluding
footprint, or 20% including footprint.

SS 5.2 (1) ‐ Site Development‐ Maximize Open Space:

LE1 (.83) ‐ Reuse of Land: Majority of footprint on
previously developed site.

‐With zoning: exceed zoning by 25%

LE5 (.83‐2.49) ‐ Land Use & Ecology: Appoint a
qualified ecologist to advise the designers on
enhancing/protecting the site and implement their
recommendations. Additional points: increase the
ecological value of the site ≤5 species, or 6+
species.

‐No zoning: equal to the building footprint.
‐Zoning but no open space requirements: 20% of the
site must be open space.

SS 6.1 Stormwater Design‐Quantity Control: Existing
imperviousness ≤50%: no increase in discharge rate
and quantity for 1 and 2‐year 24‐hour design storms.
OR implement a plan that protects receiving stream
channels from excessive erosion.

Pol 6 (.71) ‐ Minimizing watercourse pollution:
Treat stormwater on site to reduce potential for
silt, heavy metals, chemicals and oil into the site’s
habitat.
*See Pol 5 point 2: quantity control

Existing imperviousness ≥50%: reduce volume by 25%
based on 2‐year 24‐hour design storm.
SS 6.2 (1) ‐ Stormwater Design‐Quality Control Treat
90% of runoff and 80% of average annual post
development total suspended solids.
SS 7.1 (1 )‐ Heat Island Effect‐Nonroof: Reduce the
heat island effect on 50% of hardscape surfaces.
SS 7.2 (1) ‐ Heat Island Effect –Roof: Use high SRI
products on roof surfaces (29 or 78 depending on
slope), a green roof or a combination of green and
high SRI roof.
SS 9 (1) ‐ Site Master Plan: Develop a master plan in
collaboration with school board. Must receive 4 of 7
credits: SS 1, SS 5.1, SS 5.2, SS 6.1, SS 6.2, SS 7.1 and
SS 8.
SS 10 (1) ‐ Joint Use of Facilities: Consult with school
board to provide 3+ spaces accessible/available to
the public: auditorium, gymnasium, cafeteria,
classrooms, playing fields, parking.

Man 7 (.6‐1.8) ‐ Shared Facilities: Provide shared
facilities resulting from consultant feedback. Point
2: Enable access without compromising the safety/
security of building occupants.
6

The glaring differences between the schemes are BREEAM’s lack of credits for reducing the heat island
effect and its lack of credit for producing a site master plan, as illustrated in Table 3. In London, the heat
island effect is blamed for an increase of 6‐8° C in the summer over outlaying areas (Greater London
Authority, 2006). Addressing the heat island effect would help reduce air conditioning, irrigation
requirements, and negative health effects.
The act of producing a site master plan helps encourage school officials and designers to examine the long‐
term needs of the community and how the site will need to adapt to those needs through time. This is a
critical step in ensuring the school will meet the evolving needs of the community (Salvesen, Sachs &
Engelbrecht, 2006). BREEAM does encourage design teams to seek input from students and teachers (see
previous section) via LE 7. Where LE 7 does not directly appear to affect the sustainability of the building,
LEED’s SS 9, does help ensure sustainability is part of the discussion by requiring projects attempting the
credit to receive four of seven other credits it deems important in the SS category.

Water Efficiency
Table 4 and the discussion that follows cover the issues of potable water reduction in both landscaping and
interior uses and innovative gray water/waste water strategies.
Table 4 – Water Efficiency Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

WE PR 1 (0) ‐ Water use reduction: 20% less water
than the baseline calculated for the building
(excluding irrigation).

Wat 1 (.75‐2.25) ‐ Water consumption (G+):
Potable water reducing fixtures for taps, urinals,
toilets and showers.
Points awarded for consumption of:
1: 4.5‐5.5m3 per person/year
2: 1.5‐4.4 m3 per person/year
3: <1.5 m3 per person/year

WE 1 (2‐4) ‐ Water Efficient Landscaping: Reduce
potable water needed for irrigation by 50% from
calculated mid‐summer baseline. Four points: no
potable water.

Wat 6 (.75) ‐ Irrigation systems: Install a low‐water
irrigation strategy/system or using non‐potable
water.

WE 2 (2) ‐ Innovative Wastewater Technologies:
Reduce potable water in building sewage conveyance
by 50% through water‐conserving fixtures or non‐
potable water. OR treat 50% of wastewater on‐site
to tertiary standards for use on site or infiltration.

Wat 5 (.75) ‐ Water Recycling: For collecting,
storing, and where necessary treating, rainwater or
graywater for toilet and urinal flushing.

WE 3 (2‐4) ‐ Water Use Reduction : Reduce potable
water consumption for toilets, urinals, sinks,
showers, and pre‐rinse spray valves. 30% 2 points,
35% 3 points, 40% 4 points.
WE 4 (1) ‐ Process Water Use Reduction: No potable

*see Wat 1: Water consumption
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water for one‐through cooling for refrigeration
equipment, or garbage disposals. Water conserving
process water appliances.
Water efficiency is essential to sustainability with regions in both the United States and UK suffering from
water scarcity (Environment Agency, 2008 & Postel, 2000).
LEED has stricter irrigation requirements than BREEAM. As illustrated in Table 4, LEED requires achieving a
50% reduction in potable water for irrigation calculated from a mid‐summer baseline or, for additional
points, no potable water. BREEAM provides a point for potable water reduction but does not specify a
specific percentage reduction in consumption, just that a low‐water irrigation strategy has been installed,
or that planting and landscaping is irrigated via rainwater or reclaimed water.
In addition to water conservation, BREEAM addresses water safety, which is an area not addressed by LEED.
BREEAM HEA 12, “Microbial contamination” provides a credit to projects which demonstrate that the risk
of waterborne and airborne legionella contamination has been minimized and Hea 16 addresses drinking
water access, providing a point to projects where evidence demonstrates that mains‐fed point of use water
coolers are provided. A main’s fed point of use water cooler is a directly plumbed‐in water dispenser that
provides chilled and ambient temperature mains‐fed water to building users. BREEAM requires that they
are attached “to both the wall and the floor to prevent vandalism, and contain security covers to protect all
water and electrical connections.”

Energy & Atmosphere
Table 5 – Energy Efficiency Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

EA PR 1 (0) ‐ Fundamental Commissioning of Building
Energy Systems: Appoint CxA to lead, review and
oversee commissioning.

Man 1 (.6‐1.2) ‐ Commissioning (P+: .6 O:1.2):
Appoint a project team member to monitor
commissioning for the client to ensure
commissioning will be completed to best practice
standards. Point 2: Complete seasonal
commissioning during the first year post‐
occupancy.

‐Experience in 2+ projects.
‐Independent of the design and construction
management team. May be a qualified employee or
consultant of owner.
‐Report results, findings and recommendations
directly to owner.
‐Projects ≤50,000 gross ft2: can be a qualified person
on the design or construction team with required
experience.
‐Owner must document the owner’s project
requirements. Design team must develop the basis of
design. CxA: reviews for clarity/completeness.
‐Develop/incorporate commissioning requirements
8

into construction documents.
‐Develop/implement a commissioning plan.
‐Verify installation and performance of the systems
for commissioning.
‐Complete a commissioning report.
EA PR 2 (0) ‐ Minimum Energy Performance: Establish
an energy performance rating goal using EPA’s Target
Finder rating tool via one of three options:

*See Ene 1
Ene 8 (.73‐1.46) ‐ Lifts: Energy‐efficient elevators.

Ene 11 (.73) ‐ Energy Efficient fume cupboards:
Study the most energy‐efficient strategy for
‐Prescriptive Compliance Path (Buildings ≤200,000 ft2) laboratory fume cupboard ventilation.
‐Whole Building Energy Simulation

‐Prescriptive Compliance Path (Buildings ≤100,000 ft2) Ene 12 (.73) ‐ Swimming pool ventilation and heat
loss: Automatic or semi‐automatic pool covers on
pools.
EA PR 3 (0) ‐ Fundamental Refrigerant Management:
No CFC‐refrigerants in building HVAC&R systems.
Existing HVAC equipment must phase‐out CFC‐
refrigerants before occupancy.

Pol 1 (.71) ‐ Refrigerant GWP ‐ Building Services:
Refrigerants with a global warming potential (GWP)
of <5. OR no refrigerants for building services.
Ene 10 (.73) ‐ Free cooling: Incorporate a free
cooling strategy that completely displaces need for
conventional mechanical cooling system while
achieving thermal comfort requirements of Hea 11.

EA 1 (1‐19) ‐ Optimize Energy Performance: Select 1
of 3 compliance path options:
‐Whole Building Computer Energy Simulation
New

Renovations

Points

12%

8%

1

14%

10%

2

16%

12%

3

18%

14%

4

20%

16%

5

22%

18%

6

24%

20%

7

26%

22%

8

28%

24%

9
9

Ene 1 (.73‐11.68) ‐ Reduction of CO2 emissions
(E:4.38 O:7.3): Improve the energy efficiency of the
building’s fabric and services to lower CO2
emissions. Points determined by comparing the
building’s Energy Performance Certificate (EPC)
with the table below:
CO2 Index (EPC Rating)
New

Renovation

Points

63

100

.73

53

87

1.46

47

74

2.19

45

61

2.92

43

50

3.65

40

47

4.38

37

44

5.11

30%

26%

10

31

41

5.84

32%

28%

11

28

36

6.57

34%

30%

12

25

31

7.3

36%

32%

13

23

28

8.03

38%

34%

14

20

25

9.49

40%

36%

15

18

22

10.22

42%

38%

16

10

18

10.95

44%

40%

17

0

15

11.68

46%

42%

18

<0

≤0

Exemplar credit 1

48%

44%
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True zero carbon building

‐Prescriptive Compliance Path (1 point: <200,000 ft2):
‐Prescriptive Compliance Path (1‐3 points: <100,000
ft2)

EA 2 (1‐7) ‐ On‐site Renewable Energy: Use on‐site
renewable energy to offset costs. Percentage of
renewable energy compared to annual energy cost.
Energy

Points

1%:

1

3%:

2

5%:

3

7%:

4

9%

5

11%

6

13%

7

Exemplar credit 2

Building must be modeled using a method
compliant with the National Calculation Method
(NCM) and an Energy Rating and certificate
produced using Approved software by an
Accredited Energy Assessor.
Ene 5 (.73‐2.19) ‐ Low or zero carbon technologies
(E+:.73):
.73 point: Carry out and implement feasibility study
considering on‐site and/or near site low or zero
carbon (LZC) technologies.

1.46 points: 10% CO2 reduction from installing a
feasible local LZC technology. 2.19 points: 15%
reduction.

EA 3 (2) ‐ Enhanced Commissioning: In addition to EA
PR 1:
‐Conduct 1+ commissioning design review of the
owner’s project requirements basis of design, and
design documents prior to mid‐construction
documents phase and back‐check the review
comments in the subsequent design submission.
‐Review contractor submittals for systems being
10

Man 4 (.6) ‐ Building User Guide (E+:1): Create a
simple guide covering information relevant to the
tenant/occupants and non‐technical building
manager on the building’s operation and
performance.

commissioned. Verify compliance with the owner’s
project requirements and basis of design. Review
must be concurrent with the review of the architect
or engineer and submitted to the design team and
owner.
‐Create systems manual.
‐Verify completion of training requirements for
operators and occupants.
‐Review operation with O&M staff and occupants <10
months after substantial completion. Develop a plan
for resolving outstanding commissioning‐related
issues.
EA 4 (1) ‐ Enhanced Refrigerant Management:
OPTION 1 No refrigerants.

Pol 3 (.71) ‐ Refrigerant GWP ‐ Cold storage:
Refrigerants within cold storage systems with a
global warming potential (GWP) of <5.

OR OPTION 2 Select refrigerants that minimize or
eliminate emission of compounds that contribute to
ozone depletion and global climate change.

Pol 4 (.71‐2.13) ‐ No NOx emissions from heating
source:
1: Where the dry NOx emissions from delivered
space heating energy are ≤100 mg/kWh (at 0%
excess O2).
2: Dry NOx emissions from delivered space heating
energy are ≤70 mg/kWh (at 0% excess O2).
3: Dry NOx emissions from delivered space heating
energy are ≤40 mg/kWh (at 0% excess O2) and
emissions from delivered water heating energy are
≤100 mg/kWh (at 0% excess O2).

EA 5 (2) ‐ Measurement and Verification:
Develop/implement M&V plan consistent with
Option D: Calibrated Simulation (Savings Estimation
Method 2) OR Option B: Energy Conservation
Measure Isolation, as specified in IPMVP Volume III.
Cover 1+ year(s) of post‐construction occupancy.
Provide a corrective action process if results indicate
energy savings are not being achieved.
EA 6 (2) ‐ Green Power: Engage in 2+ year energy
contract for 35%+ of the building’s electricity with
Green‐e Energy products. Based on quantity
consumed, not cost. Districts can purchase power
centrally and allocate the power to specific projects.
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Commercial buildings in the UK account for 25% of CO2 emissions (Dept. of Communities and Local
Government (Communities & Local Government), 2009) and buildings account for 50% of the country’s
energy consumption (Communities & Local Government, 2009). In the US, they use 73% of the country’s
electricity and account for 38% of CO2 emissions (Department of Energy (DOE), 2008). In schools, HVACR
accounts for 76% of energy consumption (DOE, 2008). Improving energy performance of buildings is an
important step to reducing carbon emissions.
The main difference between the schemes is that BREEAM encourages reduction in consumption to a zero
carbon level, whereas LEED’s highest level of energy consumption reduction is 48%. A study between LEED
and BREEAM found that BREEAM’s carbon reduction credit is more demanding for projects to achieve than
LEED’s energy consumption credit (LEE & Burnett, 2007).
LEED provides credit to projects which develop and implement a measure and verification (M&V) plan
covering 1+ years of post‐construction occupancy. BREEAM does not have a M&V credit, as shown in Table
5, but requires all ‘Outstanding’ projects obtain an ‘In‐Use Certification’ of performance within three years
of operation to maintain the rating. If the project does not get an In‐Use certification within that time
period, it is downgraded to Excellent on the post‐construction certificate. It benefits all projects to monitor
their energy use post‐occupancy, though the first year following construction may not provide an accurate
picture of the buildings energy use because the building may not be fully occupied the entire time and
adjustments may be taking place on the building’s mechanical systems which effect its consumption
(Gifford, 2008). Therefore, a longer M&V period monitoring the building after year one, like BREEAM’s,
may produce more accurate results.

Indoor Air Quality
Table 6 and the discussion that follows cover the issues of ventilation, VOCs in construction products used,
and thermal comfort. Indoor air quality is critical in the design of schools because children breathe 50%
more air per pound of body weight than adults. Inhaling fine particulate matter from idling vehicles has
been associated with increased frequency of childhood illness according to the US Environmental
Protection Agency (EPA, 2003).
Table 6 – Indoor Air Quality Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

IEQ PR 1 (0) ‐ Minimum Indoor Air Quality
Performance: Meet Sections 4‐7 of ASHRAE Standard
62.1‐2007 (with errata but without addenda). AND
CASE 1. Mechanically Ventilated Spaces: Design using
the ventilation rate procedure or the applicable local
code (most stringent).

CASE 2. Naturally Ventilated Spaces: Follow ASHRAE
Standard 62.1‐2007, Paragraph 5.1 (with errata but
without addenda).
IEQ PR 2 (0) ‐ Environmental Tobacco Smoke (ETS)
Control: Prohibit smoking indoors and <25’ from
12

entries, air intakes, operable windows and provide
appropriate signage.
IEQ 1 (1) ‐ Outdoor Air Delivery Monitoring: Install
permanent ventilation monitoring systems to ensure
design requirements are met. Must sound alarm
when the airflow values or CO2 levels vary by 10%+
from design values via a building automation system
alarm.
AND
CASE 1. Mechanically Ventilated Spaces: Monitor CO2
concentrations in spaces with a design occupant
density of 25+ per 1,000 ft2. CO2 monitors must be
between 3’‐ 6’ AFF.
Provide a direct outdoor airflow measurement device
able to measure minimum outdoor air intake flow
with an accuracy of ±15%, defined by ASHRAE 62.1‐
2007 (with errata but without addenda) where 20%+
of the design supply airflow serves non‐densely
occupied spaces.
CASE 2. Naturally Ventilated Spaces: Monitor CO2
within all naturally ventilated spaces. Monitors must
be 3’‐6’ AFF.
IEQ 2 (1) ‐ Increased Ventilation:
CASE 1. Mechanically Ventilated Spaces: Increase
breathing zone outdoor air ventilation rates to
occupied spaces by 30%+ above ASHRAE Standard
62.1‐2007 (with errata but without addenda).
CASE 2. Naturally Ventilated Spaces: Design natural
ventilation systems for occupied spaces to meet the
recommendations set forth in the CIBSE Applications
Manual 10: 2005.
AND
OPTION 1: Use diagrams and calculations to show
that the natural ventilation systems design meets the
recommendations in CIBSE Applications Manual 10:
2005, CIBSE AM 13, or natural ventilation/mixed
mode ventilation related sections of the CIBSE Guide
B2.
OR
OPTION 2: Use a macroscopic, multizone, analytic
model to predict room‐by‐room airflows will
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effectively naturally ventilate, defined as providing
the minimum ventilation rates required by ASHRAE
Standard 62.1‐2007 Chapter 6 (with errata but
without addenda1), for 90%+ of occupied spaces.
IEQ 3.1 (1)‐ Construction Indoor Air Quality
Management Plan—During Construction:
Develop/implement an IAQ plan for the construction
and preoccupancy phases:
‐During construction meet or exceed control
measures of SMACNA IAQ Guidelines For Occupied
Buildings Under Construction, 2nd Edition 2007
(Chapter 3).
‐Protect stored on‐site and installed absorptive
materials from moisture damage.
‐Permanently installed air handlers used during
construction: Use MERV 8 filter at return air grilles, as
determined by ASHRAE Standard 52.2‐1999 (with
errata but without addenda). Replace filtration media
prior to occupancy.
‐Prohibit smoking inside the building and <25’ from
entrances once the building is enclosed.
IEQ 3.2 (1) ‐ Construction Indoor Air Quality
Management Plan—Before Occupancy:
Develop/implement an IAQ plan after all finishes are
installed and building has been cleaned.
Compliance options:
‐Pre‐Occupancy Flush Out: supply air volume of
14,000 ft3 of outdoor air per ft2 of floor area.
Maintain internal temperature of 60°+ F and relative
humidity ≤60%.
‐Post‐Occupancy Flush‐Out: The space may be
occupied following delivery of 3,500 ft3+ of outdoor
air per ft2 of floor area. Post‐occupancy: 0.30+ cfm
per ft2 of outside air or the design minimum outside
air rate determined in IEQ Prerequisite 1, whichever
is greater.
‐Air Testing: Conduct baseline IAQ testing, using
protocols consistent with the EPA Compendium of
Methods for the Determination of Air Pollutants in
Indoor Air and as additionally detailed in the LEED
Reference Guide, 2009 Edition. Contaminants for
which a maximum concentration must not be
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exceeded include: Formaldehyde, Particulates, Total
VOC, 4‐Phenylcyclohexene, Carbon monoxide.
IEQ 4 (1‐4) ‐ Low‐Emitting Materials: Choose from the
following (4 maximum):
‐Adhesives and Sealants (1 point)

Hea 9 (.88) ‐ Volatile Organic Compounds:
Demonstrate emissions and substances from
internal finishes and fittings comply with best
practice levels:

‐Paints and Coatings (1 point)

‐Wood panels

‐Flooring Systems (1 point)

‐Timber structures

‐Composite Wood and Agrifiber Products (1 point)

‐Wood Flooring

‐Furniture and Furnishings (1 point)

‐Resilient, textile and laminated floor coverings

‐Ceiling and Wall Systems (1 point)

‐Suspended ceiling tiles
‐Flooring adhesives
‐Wall‐coverings
‐Adhesives for hanging‐flexible wall‐coverings
‐Decorative paints and varnishes

IEQ 5 (1) ‐ Indoor Chemical and Pollutant Source
Control: Minimize/control the entry of pollutants into
the building and cross‐contamination through:

Hea 8 (.88) ‐ Indoor air quality: Avoid sources of
external pollution and recirculation of exhaust air
in air intake by:

‐Permanent entryway system 10’+ at exterior
entrances.

‐AC/mixed‐mode buildings: Air intakes and
exhausts are over 10m (33’) AND intakes are over
20m (66’) from sources of external pollution.

‐Sufficiently exhaust each space where hazardous
gases or chemicals may be present or used to create
negative pressure with respect to adjacent spaces
when room doors are closed.

‐Naturally‐ventilated buildings: Operable
windows/ventilators are 10m+ from sources of
external pollution.

‐Mechanically ventilated buildings: install new air
filtration media in regularly occupied areas prior to
occupancy: MERV 13+ for both return and outside air
that is delivered as supply air.

Provide fresh air and minimize internal pollutants
(and ingress of external polluted air into the
building) according to Building Bulleting 101
Ventilation of School Buildings.

‐Provide containment for disposal of hazardous liquid
wastes in places where water and chemical
concentrate mixing.
IEQ 6.2 (1) ‐ Controllability of Systems ‐ Thermal
Comfort: Provide individual comfort controls for
50%+ of occupant workspaces. Operable windows
may be used instead of controls for occupants
located 20’ inside and 10’ to either side of the
operable window. Operable window areas must meet
ASHRAE Standard 62.1‐2007 paragraph 5.1 Natural
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Hea 7 (.88) ‐ Potential for natural ventilation:
Demonstrate that fresh air is capable of being
delivered to the occupied building spaces via a
natural ventilation strategy, with sufficient user‐
controlled fresh air supply.

Ventilation (with errata but without addenda)
requirements.
Provide comfort system controls for shared multi‐
occupant spaces to enable adjustments that meet
group needs. Comply with ASHRAE Standard 55‐2004
(with errata but without addenda) and include the
primary factors of air temperature, radiant
temperature, air speed and humidity.
IEQ 7.1 (1) ‐ Thermal Comfort—Design: Design HVAC
systems and building envelope to meet ASHRAE
Standard 55‐2004. Demonstrate design compliance in
accordance with the Section 6.1.1 documentation.

Hea 11 (.88) ‐ Thermal zoning: For providing local
occupant control is available for temperature
adjustment in each occupied space to reflect
differing user demands.

Hea 10 (.88) ‐ Thermal comfort: Assess thermal
comfort levels in occupied spaces at the design
stage to evaluate appropriate servicing options,
ensuring appropriate thermal comfort levels are
achieved.

IEQ 7.2 (1) ‐ Thermal Comfort—Verification: Conduct
thermal comfort survey of building occupants (adults
and students in grades 6+) 6‐18 months post‐
occupancy in accordance with ASHRAE Standard 55‐
2004 (with errata but without addenda), via
anonymous responses about thermal comfort in the
building, including an assessment of overall
satisfaction with thermal performance and
identification of thermal comfort problems. Develop
a correction plan if results indicate 20%+ of
occupants are dissatisfied.
IEQ 10 (1) ‐ Mold Prevention: Achieve: IEQ 3.1, IEQ
7.1, IEQ 7.2. HVAC systems and controls are designed
to limit space relative humidity to ≤60% during all
load conditions. Develop and implement an IAQ
program for buildings based on the EPA document,
Building Air Quality: A Guide for Building Owners and
Facility Managers.
Hea 17 (.88) ‐ Specification of Laboratory Fume
Cupboards: Design fume cupboards and
microbiological safety cabinets in accordance with
the appropriate British Standard.

LEED’s PR 1, which is compulsory, requires 13‐15 cfm/person (ASHRAE, 2007) for classrooms depending on
the age of the students, while BREEAM requires 3‐5 l/s per person (3.36‐10.6 cfm/person) (Department for
Children Schools and Families, 2006). BREEAM’s rate is considerably lower than the Asthma Regional
Council of New England recommendations of 20 cfm/person (Parker, 2005). LEED is consistent with the
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Collaborative for High Performance Schools 2 (CHPS) requirement of 15 cfm/person, though they encourage
20 cfm/person (2006).
BREEAM addresses air intake locations, and window openings in naturally ventilated buildings to ensure
they are not located near external air pollution sources, which LEED does not address. This is a strategy
CHPS recommends in their transportation standard SP3 (2006). These distances are regardless of the type
or MERV air filter value as BREEAM does not consider filters to provide adequate protection from sources
of external pollution.
Both BREEAM and LEED address thermal comfort via design, as illustrated in Table 6, but only LEED
addresses verification. While not compulsory, IEQ 7.2 requires an anonymous survey of building occupants
(adults and students grades 6+) within 6‐18 months after occupancy to determine what percentage of
occupants are satisfied with thermal comfort systems of the building and requires a corrective action plan if
20%+ of occupants are dissatisfied.
With 1‐13 (7.7%) students affected by asthma, mold prevention is essential to reducing absenteeism (EPA,
2005). LEED’s IEQ 10 addresses mold prevention by requiring humidity levels of ≤60% post‐occupancy and
that projects meet three other IEQ credits, including pre‐occupancy flush‐out and thermal comfort credits.
IEQ prior pre‐occupancy and mold prevention are not addressed directly by BREEAM.

Materials & Resources
Table 7 and the discussion that follows cover the issues of construction waste management, sustainable
and low VOC materials, reuse or salvaging of building elements, and sustainable timber harvesting.
Table 7 – Materials & Resources Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

MR PR 1 (0) ‐ Storage and Collection of Recyclables:
Provide an easily‐accessible dedicated area for the
storage of recycling, including: paper, corrugated
cardboard, glass, plastics and metals.

Wst 3 (.63‐1.89) ‐ Recycled waste storage: provide
a central, dedicated space for the storage of
recyclables.
Two points: for creating policies/procedures which:
a. Include procedures for collection and recycling of
consumables
b. Are endorsed at the school governor level
c. Will be operational at a local level

MR 1.1 (1‐2) ‐ Building Reuse – Maintain Existing
Walls, Floors and Roof: Reuse existing building
structure and envelope (excluding windows and
nonstructural roofing material). 75%+ 1 point, 95%+

Mat 3 (.83) ‐ Reuse of building façade: 50% of the
total final façade (by area) in situ and at least 80%
of the reused façade (by mass) comprises in‐situ

2

The Collaboration for High Performance Schools (CHPS) is an organization formed in 1999 which specifically
addresses environmentally conscious school environments. In 2002 CHPS created the first building rating system for
K‐12 schools. The organization now has a six volume best practices manual covering a variety of issues related to the
design and operation of high performance schools with six, state‐specific manuals: CA‐CHPS, WA‐CHPS, TX‐CHPS, CO‐
CHPS, NY‐CHPS and MA‐CHPS (CHPS, 2009).
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2 points.

reused material.
Mat 4 (.83) ‐ Reuse of building structure: Reuse
80%+ of existing primary structure and, for part
refurbishment/part new build, the
volume of the reused structure comprises 50%+ of
the final structure’s volume.

MR 1.2 (1) ‐ Building Reuse—Maintain Existing
Interior Nonstructural Elements: Reuse interior
nonstructural elements in 50%+ (area) of the
completed building including additions.
MR 2 (1‐2) ‐ Construction Waste Management:
Recycle and/or salvage nonhazardous construction
and demolition debris. Calculated by weight or
volume (must be consistent). 50%+ 1 point, 75%+ 2
points.

Wst 1 (.63‐1.89) ‐ Construction Site Waste
Management: Non‐hazardous construction waste
(m3/100m2 or tonnes100m2) generated on site is
equal or better than good or best practice levels.

MR 3 (1‐2) ‐ Materials Reuse: Salvaged, refurbished
or reused materials, for 5%+ or 10%+ (based on cost),
of the total value of project materials.

Wst 2 (.63) ‐ Recycled aggregates: Significant use
of recycled or secondary aggregates in ‘high‐grade’
building aggregate uses.

MR 4 (1‐2) ‐ Recycled Content: Materials with
recycled content such that the sum of postconsumer
recycled content plus 1/2 of the pre‐consumer
content constitutes 10%+ or 20%+, based on cost, of
the total value of the project’s materials.

Mat 1 (.83‐4.98) ‐ Materials specification (major
building elements): Determined by the BRE Green
Guide to Specification ratings for the major
building/finishing elements.

Two points: Significant majority of nonhazardous
construction waste generated is diverted from
landfill and reused or recycled.

Mat 2 (.83) ‐ Hard landscaping and boundary
protection: 80%+ of external hard landscaping and
boundary protection area specifications earn a BRE
Green Guide to Specification rating A or A+.

MR 5 (1‐2) ‐ Regional Materials: Materials or
products extracted, harvested or recovered, and
manufactured, ≤500 miles of the project site for
10%+ or 20%+, of the total materials value.
MR 6 (1) ‐ Rapidly Renewable Materials: Rapidly
renewable material made from plants harvested
within a ≤10‐year for 2.5% of the total value of all
building materials and products used in the project.

Mat 5 (.83‐2.49) ‐ Responsible sourcing of
materials: 80% of the assessed materials in the
following elements are responsibly sourced:
‐Structural Frame
‐Ground floor
‐Upper floors (including separating floors)
‐Roof
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‐ External and internal walls
‐Foundation/substructure
‐Staircase
100% of timber must be legally sourced.
Mat 6 (.83‐1.67) ‐ Insulation: Thermal insulation
products with low embodied impact relative to
their thermal properties, determined by the BRE
Green Guide to Specification ratings. 2 Points:
Responsibly sourced thermal insulation products.
MR 7 (1) ‐ Certified Wood: 50%+ (cost) for FSC
certified wood‐based materials/products.
Components include (minimum), structural framing
and general dimensional framing, flooring, sub‐
flooring, wood doors and finishes.

*see Mat 5 and Man 3

Man 3 (.83‐2.49) ‐ Construction Site Impacts: One
point 2+ items. Two points: 4+ items. Three points:
6+ items.
‐Monitor, report and set targets for CO2 or energy
arising from site activities
‐Monitor, report and set targets for CO2 or energy
arising from transport to and from site
‐Monitor, report and set targets for water
consumption arising from site activities
‐Implement best practice policies in respect of air
(dust) pollution arising from the site
‐Implement best practice policies in respect of
water (ground and surface) pollution occurring on
the site
‐Main contractor has an environmental materials
policy, used for sourcing of construction materials
to be utilized on site
‐Main contractor operates an Environmental
Management System.
One point for demonstrating that 80%+ of site
timber is responsibly sourced and 100% is legally
sourced.
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Both LEED and BREEAM place emphasis on the reuse of elements in an existing building during a major
renovation. The big difference between the two is that BREEAM does not award credit for reusing interior
elements and that LEED encourages reuse of materials for much larger additions than BREEAM.
BRE produces two guides, the Green Book, and Green Guide to Specification, which provide valuable
information for designers. These tools allow a quick sustainability comparison for specification options and
a Life Cycle Analysis of building products. LEED does not produce a product guide. For a designer seeking to
earn credits MR 4‐7, designers must find products which meet the credit criteria either through
manufacturers or by looking to the organizations that evaluate products for their environmental and health
claims such as the Forest Stewardship Council, Green Seal, etc.
BREEAM’s Man 3 awards credits to projects where contractors have a sustainable materials sourcing policy,
use legally harvested timber and monitor their CO2 offsets on the construction site. Contractors must also
set targets and record their water consumption, monitor dust arising at the site, and take care to minimize
pollution of ground and surface water sources. The objectives of this credit is commendable, however it
fails to set strict targets (except requiring 80% of timber be reclaimed, reused or responsibly sourced).
While a contractor can track this information there is no incentive to do more, which is a weakness of the
credit.

Lighting, Daylighting and Views
Table 8 and the discussion that follows cover the issues of daylighting and glare control, lighting, light
pollution and occupant views to the building’s exterior.
Table 8 – Lighting, Daylighting and Views Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

IEQ 6.1 (1) ‐ Controllability of lighting systems: 90%+
of regularly occupied spaces have individual lighting
controls. Classrooms have 2+ operational modes:
general and A/V.

Hea 6 (.88)‐ Lighting zones and controls:
Appropriately zoned and occupant controllable
lighting with the option for commonly required
lighting settings to be selected quickly and easily.
Health credit 4 (.88) ‐ High frequency lighting:
Install high frequency ballasts on fluorescent and
compact fluorescent lamps.
Hea 5 (.88) ‐ Internal and external lighting levels:
Internal and external lighting, where relevant, is
specified according luminance levels (in lux)
recommended by CIBSE and internal luminance
levels outlined in Building Bulletin 90.

IEQ 8.1 (1‐3) ‐ Daylight and Views—Daylight: Use 1 of
4 options; computer simulation, prescriptive,
measurement, or a combination to achieve
daylighting of:
Classroom Spaces

Points

Hea 1 (.88) ‐ Daylighting: 80%+ of floor area in each
space is adequately daylit with an average daylight
factor of 2%+.
PLUS either (b) OR (c AND d):
b. A uniformity ratio of at least 0.4 or a minimum
point daylight factor of 0.8%+ (spaces with glazed

20

75%

1

90%

2

roofs, such as atria, must achieve a uniformity ratio
of 0.7+ or a minimum point daylight factor of
1.4%+).

Daylighting levels are ≥25 fc but not >500 fc in clear
sky conditions.

c+d. A view of sky from desk height is achieved and
the room depth criterion d/w +d/HW < 2/(1‐RB) is
satisfied.

Provide glare control devices.

Hea 3 (.88) ‐ Glare control: Provide an occupant‐
controlled shading system in relevant areas.
IEQ 8.2 (1) ‐ Daylight and Views—Views: Achieve a
direct line of sight to the exterior between 30”‐7’6”
AFF for occupants in 90% of regularly occupied areas.

Hea 2 (.88) ‐ View out: Where relevant building
areas have an adequate view out. Defined as
within 7m (23’) of a wall with a window or
permanent opening providing an adequate view
out, where the window is ≥20% of the total inside
wall area.

SS 8 (1) ‐ Light Pollution Reduction:

Pol 7 (.71) ‐ Reduction of night light pollution:
External lighting designs that are in compliance
with the Institution of Lighting Engineers (ILE)
Guidance Notes for the reduction of obtrusive
lighting, between 11:00 p.m. and 7:00 a.m. Can be
achieved via timer or reducing lighting levels at or
before 11:00 p.m.

Option 1: For interior lighting reduce input power (by
automatic device) for nonemergency interior
luminaries with a direct line of site to any translucent
or transparent openings in the building envelope by
50% between 11 p.m. ‐ 5 a.m.
Option 2: Use automated shields over translucent or
transparent openings with a direct line to non‐
emergency luminaries between 11 p.m. and 5 a.m. if
transmittance is <10%.

Ene 4 (.73) ‐ External lighting: Where energy‐
efficient external lighting is specified for all fittings
and controlled for the presence of daylight.

For exterior lights, only light areas as required for
safety and comfort. Power densities must not exceed
ANSI/ASHRAE/IESNA Standard 90.1‐2007 (with errata
but without addenda) for the classified zone. Meet
exterior lighting control requirements from
ANSI/ASHRAE/IESNA Standard 90.1‐2007 (with errata
but without addenda1), Exterior Lighting Section,
without amendments. Classify the project under 1 of
the following zones, as defined in IESNA RP‐33, and
follow all of the requirements for that zone.
Physical education spaces are exempt from
complying with the lighting power density
requirements of this credit.

Proper design of lighting and daylighting systems is crucial to school design since much of the curricula of
schools require visual tasks such as looking at a screen or blackboard, or reading and writing. While
additional research is needed in this area, it is theorized that specifically for students and teachers who do
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not have properly corrected vision, lighting levels are critical to their learning and teaching (National
Research Council, 2007).
BREEAM addresses daylighting and glare control via separate credits unlike LEED which combines the two.
This means that a BREEAM project can receive a credit for providing daylighting to 80%+ of its classrooms
but not address glare control, creating problems for the users.
BREEAM addresses internal and external lighting levels via Hea 5. These are consistent with
recommendations of the US National Research Council’s Green School report, which recommends that
lighting levels standards be addressed by schemes such as LEED (National Research Council, 2007).
In addition to recommending internal lighting levels for LEED’s scheme, both LEED and BREEAM would both
benefit from addressing the energy efficiency of luminaries and lamps, which could dramatically impact
energy efficiency of the building project.
Projects receiving daylighting credits could benefit from adding sensors monitoring both occupancy and
daylight levels. This stands to significantly impact energy usage, and ensure adequate light levels are
maintained. According to the US Department of Energy, schools can save 8% ‐ 20% of their lighting energy
by turning off lights in unoccupied rooms (DOE, 2004).

Acoustics
Table 9 and the discussion that follows address the issue of acoustics in schools. Acoustics help make
learning easier for students by providing them with quiet classrooms where they can clearly hear the
lessons at hand, and reduce vocal fatigue for teachers (National Research Council, 2007).
Table 9 – Acoustics Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

IEQ PR 3 (0) ‐ Minimum Acoustical Performance and
IEQ 9 ‐ Enhanced Acoustical Performance: Maximum
background noise level from HVAC systems in
classrooms equals 45 dBA. The sound‐absorptive
finishes in these spaces must comply with
reverberation time requirements of ANSI Standard
S12.60‐2002.

Hea Credit 13 (2.64) – Acoustic Performance: For
following Building Bulletin 93 and performing
follow‐up testing prior to occupancy to verify that
the requirements have been met or are being
remedied prior to occupancy.

100% of ceilings (or a combination of acoustic
applications equal to the ceiling area) in classroom
under 20,000 ft2 must have a noise reduction
coefficient of 0.70+. Classrooms 20,000+ ft3 must
have a reverberation time of ≤1.5s per ANSI Standard
S12.60‐2002.
IAQ 9 (1) – Enhanced Acoustical Performance:
Building shell and partitions must meet sound
transmission class requirements of ANSI Standard
S12.60‐2002, except windows, which must meet an
STC rating of ≥35 and to reduce background noise
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level to ≤40 dBA from HVAC systems in classrooms.
Pol 8 (.71) – Noise attenuation: Address noise
impact from the site will have on the surrounding
neighborhood (800m radius). Assessed according
to British Standard 4142:1997, by a qualified
acoustician.

BREEAM and LEED both set a 35 dB standard for classrooms, where students spend the majority of their
time. LEED however, also addresses noise generating from HVAC design, with criteria that meets the
recommendations of the National Research Council’s Green School’s report (National Research Council,
2007). The major difference between the two is that LEED’s acoustical prerequisite impacting classrooms is
compulsory, whereas BREEAM’s is not.
Neither BREEAM nor LEED address the impacts of locating a school in an area away from excessive noise
from air, train or vehicular traffic, etc. while BREEAM does address noise pollution emanating from the
school. The National Research Council’s Green School’s report recommended that future green school
guidelines require that new schools be located away from areas of high outdoor noise (National Research
Council, 2007).
Due to the importance of acoustics in school for the health and wellbeing of the students and teachers,
making all of the acoustic credits compulsory is an important change that would benefit both schemes.

Transportation
Table 10 and the discussion that follows cover the issues of increasing public transportation use,
encouraging walking and cycling, which reduces CO2 emissions and encourages fitness (Cooper, Anderson,
et al, 2005).
Table 10 – Transportation Comparison
LEED Schools version 3.0

BREEAM Education Issue 2.0

SS 4.1 (4) ‐ Alternative Transportation‐ Public
Transportation Access:

Tra 1 (2.64) ‐ Provision for Public Transport: Sliding
scale based on the buildings’ accessibility to the
public transport network measured by the
Accessibility Index (AI) which measures:

OPTION 1. Rail Station Proximity: Build ≤1/2‐mile of
an existing or planned/funded commuter rail, light
rail or subway station.
OPTION 2. Bus Stop Proximity: Build ≤1/4‐mile of 1+
stop(s) for 2+ public, campus, or private bus lines
usable by occupants. A school bus system counts as 1
line.
OPTION 3. Pedestrian Access: Show the attendance
boundary means 80%+ of students live ≤3/4 mile for
grades 8‐, and ≤1.5 mile for grades 9+. Allow
pedestrian access to the site from all residential

‐ The distance (m) from the main building entrance
to each compliant public transport node
‐ The public transport type e.g. bus or rail
‐ The average number of services stopping per hour
at each compliant node during the standard
operating hours of the building for a typical day
‐One credit for a school bus system.
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neighborhoods that house the planned student
population.
ALL OPTIONS: Provide dedicated walking or biking
lanes to transit lines that extend from the building at
least to the end of the property in 2+ directions
without any barriers.
SS 4.2 (1) ‐ Alternative Transportation‐Bicycle Storage
and Changing Rooms: Storage for 5% of students and
staff grades 4+ and changing facilities for .5% of staff.
Bike lanes must extend 2 directions from the
property.

Tra 3 (.88‐1.78)‐ Cyclist Facilities: 5+ storage spaces
for each class in any one year group for primary
schools and between 5%‐10% of users in secondary
schools depending on the school’s capacity. Point
2: Provide changing rooms.
Tra 4 (.88) ‐ Pedestrian and cyclist safety: Design
site layout in accordance with best practice to
ensure safe and adequate pedestrian and cycle
access.

SS 4.3 (2) ‐ Alternative Transportation – Low‐Emitting
and Fuel‐Efficient Vehicles: Provide preferred parking
to Low‐Emitting and Fuel‐Efficient vehicles or provide
20% (percent by vehicles, fuel, or both) fuel‐efficient
or low‐emitting busses for students.

Tra 5 (.88) ‐ Travel Plan: Develop a travel plan
strategy for managing travel/transport within the
school. Must contain physical and behavioral
measures to increase travel choices and reduce
reliance on single‐occupancy car travel.

SS 4.4 (2) ‐ “Alternative Transportation – Parking
Capacity”: Addresses parking capacity of the site.

Tra 8 (.88) ‐ Deliveries and Maneuvering: Design
vehicle access areas to ensure adequate space for
maneuvering delivery vehicles and provide space
away from maneuvering area for garbage bins and
pallets.

BREEAM’s public transport credit’s sliding scale, based on accessibility, this makes the credit more rigorous
than LEED’s. LEED’s credit fails to take into account the route of the transport service, hours of service, and
frequency of service; important characteristics that influence how often users of the building may use the
stop.
BREEAM also places greater emphasis on cycling than LEED at a primary school level. BREEAM requires 5
cycle storage places per primary school class (grade level) while LEED requires spaces serving 5% of
students and staff above third grades. For a class smaller than 80 students this means BREEAM requires
more spaces.
BREEAM addresses the importance of creating and maintaining programs which encourage use of these
alternative transport options, which seems vital to their success in its credit Tra 5. Otherwise, a project
may have close access to public transportation nodes, cyclist storage and changing rooms without users.
LEED would benefit from establishing such a credit.
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Innovation & Education
This section addresses credits for exemplary performance and innovative sustainable designs.
LEED has an “Innovation in Design” section while BREEAM’s innovation and exemplary credits do not have a
special category, and are totaled at the end of the evaluation, un‐weighted. Both LEED and BREEAM
provide prescriptive requirements for exemplary performance such as providing 95% FSC certified lumber
under Mat 8 in LEED, when the requirement for Mat 8 is 50% FSC Certified lumber. LEED has a maximum of
four innovation and exemplary credits which are tallied under Innovation In Design Credits 1.1‐1.4.
BREEAM has nine credits which outline exemplary performance guidelines, an additional fee is charged
when a project attempts to achieve an Innovation credit application in BREEAM.
In addition to innovation and design, LEED provides projects a point in Innovation 2 “LEED AP” for having a
LEED Accredited Professional on the design team.
Both LEED and BREEAM provide credits for using the school building as a teaching tool. LEED provides this
credit under Innovation 3 “The school as a teaching tool” and BREEAM provides points for the publication
of information about the building’s systems and its performance in a detailed case study format under
Management 9 “Publication of Building Information” and under Management 10 “Development as a
Learning Resource.”
Conclusions
There are several key differences between BREEAM Education and LEED Schools identified in this study.
Each scheme has strengths and weaknesses. By looking towards the other for ideas, both schemes stand to
benefit in increasing the rigor of their schemes to ensure that students, teachers and school districts get the
best value for their money.
Strengths of BREEAM
‐Tiered Prerequisites: BREEAM’s tiered prerequisite system, which changes based on the level of
certification a project is aiming to achieve (very good, excellent, etc.), allows scheme administrators the
ability to set key priorities of sustainable design in schools. The tiers ensure a project receiving an
‘excellent’ or ‘outstanding’ rating use credits that have the most impact on the building’s sustainability.
‐Accountability: In addition to earning a score and meeting the necessary prerequisites an ‘outstanding’
building must obtain a BREEAM In Use Certification of Performance within three years of operation (with
regular reviews in accordance with that scheme) in order to maintain its rating. Projects that fail this final
step are downgraded to ‘excellent.’ This requirement is good for all: it demands accountability which
protects the owner of the project and ensures the building is operating as promised. It also provides
BREEAM with valuable information about its best projects and how they are functioning post‐occupancy.
‘Excellent’ buildings must also submit information for a case study on the buildings, or risk being
downgraded. This information also serves to help researchers understand how these buildings are
performing and identify potential weaknesses in the scheme.
‐Metering: Metering of electrical uses and water consumption are important features which enable
monitoring post‐construction in order to identify problems, and monitor energy consumption over time.
LEED would benefit from requiring sub‐metering of substantial electrical equipment and meters for water
efficiency and BREEAM would benefit from making it compulsory for all tiers.
‐Life Cycle Analysis (LCA): BRE’s Green Guide to Specification and Green Book Live offer designers and
specification writers and designers a side‐by‐side comparison of the environmental impact of their
specifications. These tools also allow quick comparison of products, unlike LEED which requires designers
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to find information themselves. These guides make identifying, specifying and selecting environmentally
friendly products easy for designers and means that projects may be more likely to achieve credits related
to these guides.
‐Transport: While both schemes encourage various forms of alternative transport through their credits,
BREEAM’s Transport credit 5 ‐ Travel Plan, provides a point for projects that develop a travel plan strategy
for managing travel and transport within a school containing both physical and behavioral measures to
combat single‐occupancy car travel. Without developing and enacting such a plan the design features
which were credited may go unused or underused.
Strengths of LEED
‐Training: A well‐designed building may not operate to its highest efficiency if proper commissioning and
training are not completed. LEED requires training of key maintenance personnel via EA 3 which is
imperative to ensuring that the building operates efficiently and as it was designed.
‐Utility Monitoring and Use: LEED requires projects to share whole‐building energy and water use data with
the USGBC for a period of five years post‐occupancy (USGBC, 2009). This will enable LEED to analyze how
these buildings are performing compared to their projected energy use and to non‐certified buildings. In
order to enhance the integrity of EA 1, Wat PR 1 and Wat 3, which are based on energy modeling tools,
follow‐through to measure the actual energy use after one year of occupancy would enable LEED to hold
designers accountable for their efficiency claims and help ensure projects which are not performing as
designed do not have higher ratings than they deserve.
‐Clear Thresholds: In setting thresholds for project to meet in the areas of energy, water consumption, and
materials LEED provides projects with tangible goals for designers to achieve. BREEAM, provides credits in
areas for reducing potable water in landscaping, for example, but does not set a clear threshold which
defines the amount of reduction needed to qualify for the points. LEED, conversely, demands a minimum
potable water reduction of 50%.
‐Lighting and Daylighting: LEED addresses daylighting and glare control in one credit, ensuring that projects
do not have substantial daylighting schemes without addressing glare issues. BREEAM does not, and should
combine its daylighting and glare control credits to ensure schools are not designed with extensive
daylighting features but without glare control devices.
LEED should specify the minimum lighting levels needed in school spaces to ensure that students are
getting enough light in the classroom for the tasks they are completing.
‐Indoor Air Quality: LEED offers credits which cover IAQ during construction and pre‐occupancy, an area
BREEAM does not cover. These credits help protect the building from mold and mildew growth and ensure
IAQ levels are satisfactory upon occupancy.
‐Heat Island Effect: LEED addresses the heat island effect via two credits. BREEAM’s lack of credits tackling
the heat island effect is a serious omission which impacts both the health of occupants and energy
consumption and should be corrected.
Room for improvement
Both schemes could benefit from developing a specific scheme which addresses ongoing operation in areas
such as pesticide use, pest control, waste management and housekeeping as they relate to schools. These
topics addressed by other sustainable schools programs, such as the American Collaborative for High
Performance Schools group via their Maintenance and Operations Manual (CHPS, 2004).
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Neither BREEAM nor LEED address lamp and luminaries efficiency from an energy efficiency perspective.
Providing credit for the installation of combined daylighting/occupant sensors would also help reduce
energy costs and ensure adequate lighting levels are maintained.
Educating the community at large about the schemes and sustainability in general is critical to these
schemes’ success. It is not enough that the public has heard of LEED and BREEAM but that they recognize
the different levels or rigor a project must undergo to achieve certification. Project owners and
stakeholders must understand the risk of just ticking boxes to achieve a score and understand the
importance of undertaking a whole‐building approach on sustainability. One method projects can utilize to
help educate the public is their websites by listing key information about their building such as: envelope
performance, energy consumption, responsible material sourcing, and sustainable design techniques
accompanied by graphics which help convey these concepts to a wider audience. In order to advance the
cause of both LEED and BREEAM by making increasing awareness of green buildings laypeople must be able
to recognize a building’s ‘green’ features, and understand how the features work together to create a
sustainable project.
Schools are an excellent place to focus on sustainability due to educational mission and because everyone
in society has contact with schools at various stages in their life. The building can become a teaching
example of sustainable design with graduates serving as ambassadors and champions of sustainable design
or leaving with ideas for their refinement. This generation will prove critical to developing further
technologies and solutions to curb reliance on fossil fuels and other natural resources.
As additional schools are certified under these schemes additional research should be completed to
determine the added costs associated with certifying projects as well as the performance of these schools
post‐construction.
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CHAPTER II
RETHINKING REICHE
Part II of this project seeks to utilize the research completed in Part I to generate sustainable design
strategies in developing a plan to renovate the Howard C. Reiche Community School in Portland, Maine.
The City of Portland Maine and the Portland Public School District
The city of Portland, Maine’s largest city, has a population of 63,011 with 18.8% of the population under 18
years of age, according to the 2000 Census. Portland, borders the Casco Bay to the South and the Fore river
to the West and is considered the financial, business and retail capital of this rural New England state (City
of Portland, 2009). Temperatures in the city are moderated by its location on the coast with cold and
snowy winters and sunny and mild summers.
Accolades received by the city in 2009 include, ranking as Forbes Magazines’ #1 Most Livable Cities
(Greenburg, 2009) and its listing as one of Relocate‐America’s Top‐100 Places to Live (2009). In the Fall of
2008 Portland was touted by National Geographic as the 41st most historic destinations in the world
(Walljasper, 2008) and the American Planning Association named Portland’s Commercial Street one of the
Top 10 Great Streets in America (2009).
The city’s median household size is 2.08 and the median household income for the city is $36,650. 14.1% of
the population is below the poverty line and 9.9% of the households speak a language other than English at
home (U.S. Census, 2000).
The city has four public high schools, three middle schools and ten public elementary schools, with schools
located on the city’s islands in the Casco Bay and in suburban and urban settings. These schools educate
approximately 7,000 of Portland’s students (Portland Public Schools, 2008) in grades K‐12.
Since Portland was designated a refugee resettlement city in 1980, over 10,000 political refugees have
come to the state, the majority of which have stayed in Portland. These refuges come from countries
including: Somalia, Sudan, Morocco, Rwanda, Ethiopia, Congo, Eritrea, Togo, Colombia, Greece, Russia,
Peru, Honduras, Cambodia, Bosnia, Iran, Iraq, and Kazakhstan (Farish, 2003). Portland, Maine also has the
largest Sudanese population in the United States with over 2,000 refugees having arrived in the city over
the past decade (Scott, 2006 and WMTV8, 2009). The Portland Public School system is both culturally and
ethnically diverse. Approximately 25% of the Portland School enrollment is made up of students from
homes that speak a language other than English, and 1,400 of them are considered English Language
Learners (ELL) (Portland Public Schools, 2009). In order to better serve this diverse population, the Portland
Public School system has a special Multilingual and Multi‐Cultural Center to provide support to refugees
and their children with English language acquisition.
Howard C. Reiche Community School
The Howard C. Reiche Community School (Reiche), is an urban school that was built in 1972 to meet the
educational needs of young students in Portland’s historic West End neighborhood. The school sits on 5.2
acres and is 88,481 square feet with 18 classrooms. The school currently serves 317 students in grades
kindergarten through fifth grade. Over half of the students come from countries outside of the United
States representing 48 countries and speaking 28 different languages (Portland Public Schools, 2009).
Currently 12% of those students have been identified for assignment in English Language Learners (ELL)
classrooms (New England School Development Council, 2009). According to a 2002 study, 89% of Reiche’s
students qualified for free or reduced lunch programs (Portland Public Schools, 2002).
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The school is a two‐story, brick‐faced building built on an open‐space school concept with a capacity of 371
students. In order to create visual and acoustic boundaries between the classrooms, office‐style divider
wall partitions have been added between classes. These partitions do not extend to the ceiling which
creates noise problems between classrooms according to a recent study (New England School Development
Council, 2009).
At capacity the school has (New England School Development Council, 2009):






3 Kindergarten classes of 18 students each
6 Grades 1‐2 classes of 20 students each
7 Grades 3‐5 classes of 23 students each
1 Primary ELL class of 16 students
1 Intermediate ELL class of 20 students

When the school is enrolled to capacity, because of the building’s configuration, students in classes on the
building’s perimeter must walk through another classroom in order to get to the main corridor. Currently,
this scenario has been alleviated because the school is enrolled under capacity.
The first floor of the building houses a large central library with an atrium adjoining the main corridor of the
first and second floor open classroom spaces. Just outside of the library there is a tiled area that is used as
a lunchroom and lobby area. There are ten classrooms on the first floor of the building and eight
classrooms on the second floor. On the Brackett Street side of the school there is a small vehicle drop‐off
area which is used by parents before and after school. There are two buses which bring students to school
and park on the Clark Street side. The majority of students at the school walk or bicycles from their homes.
In addition to its function as a school, the building also houses a community health clinic, community pool,
community center, gym and locker rooms, and a public library branch. The West End Neighborhood
Association, the local neighborhood group, also hopes to have the community policing center moved to the
school from its current location on the other side of the neighborhood. After school hours, the large multi‐
leveled, carpeted common areas just beyond the lunchroom/lobby space, with an elevated stage is used for
community purposes such as meetings of the local neighborhood association, extended day and recreation
department programming. The school’s playground, outdoor basketball courts and fields are constantly
busy with activity from local children and adults, and the building’s gym also serves as the polling location
for families in the West End.
Because the building houses community center features and school features, facilities management and
maintenance of the site is divided in half with the West portion of the school, which houses the community
center managed by the City of Portland and the East side of the school and its playground managed by the
School Department. In June 2009 the City of Portland elected members to a newly created Charter
Commission to examine and make recommendations to the city regarding issues such as these, which may
result in the correction of this problem.
The Facilities Planning Report card, developed by the New England School Development Council, listed the
following areas that need improvement in the current school:






Technology Instruction Capacity
Small Group Instruction
Field Space
Nurses Area
Guidance/Social Work/Other Staff
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 Special Education
 OT/PT
 Storage Space
 Parking
 Traffic Flow
 Cafeteria (NA)
 Kitchen (NA)
 ADA Compliance
 Phone/PA System*
 Security (Access)*
*Needs improvement and should be a priority
Specific challenges detailed the report found include:






Limited phone access in the building due to lack of permanent walls
Egress issues with the contiguous community center
Lunch is served in the building main hall with food prepared off site as there is no kitchen
Lack of ADA accessibility: there are no elevator/lifts in the building, which has multiple levels
The FLS District Special Needs program is in a regular classroom with an exterior door – near group
laboratories
 OT/PT space is in a flex/terraced common area

The Portland Long Range School Facilities Report describes, with the chart below, how six major program
changes in the last 40‐50 years have affected space use and capacity of schools.

Figure 1: Comparison of program changes over the last 40‐50 years (New England School Development
Council, 2009).

Changes like full‐day kindergarten, which Reiche currently has, as well as much larger classrooms, and
technological advantages make it easy to see why administrators at these current schools are looking
anywhere they can find for space. Adding in modern accessibility requirements, new security measures,
storage and special education requirements makes it even more difficult. It should be noted that square
footage guidelines for Maine classrooms are currently 800 square feet, compared to 900 feet nationally,
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though many of Maine’s older buildings have much smaller spaces (New England School Development
Council, 2009).
Howard C. Reiche Community School Program Needs
The following are program needs which were identified in the 2009 New England School Development
Council Report on the School.
 Small instructional spaces
 Teacher workrooms
 Science rooms
 Special needs program spaces‐ ELL (English Language Learners), FLS (Functional Life Skills)
 Permanent walls for classrooms
 Dividers for multiple staff sharing space
 Consider Spaces for Preschool

Table 11: Current Program Distribution
Reiche School
Lower Level
Administrative office/reception
Teacher’s lounge
Teacher restrooms
Library
Library Support
Boy’s bathrooms
Girl’s bathrooms
Chase
Janitorial
Greenhouse
Stairs
Other (classrooms/open space)
Total Lower Level
Upper Level
Janitor
Boy’s bathrooms
Girl’s bathrooms
Chase
Community Health Center
Greenhouse
Stairs
Music
Other (classrooms/open space)
Open to below
Total Upper Level
School Total

Current Program Distribution
Community Center Space Programming (30,350
Square Feet square feet):
3,500
Lower Level
Square Feet
375
Lobby
2,600
60
Cafetorium lower
1,500
4,150
Cafetorium upper
2,000
1,330
Stage
1,250
235
Kitchen
600
245
Storage/support
3,500
30
Corridor
900
95
Gym
5,600
225
Bathrooms
250
400
Girl’s locker
1,200
17,410
Women’s locker
500
28,080
Gym offices
250
Boy’s locker
1,200
Men’s locker
500
90
Janitorial/support
250
235
Pool room
4,400
245
Total Lower Level
26,500
30
2,050
Upper Level
250
Music room
1,250
400
Music Storage
500
1,170
Upper lobby
250
22,200
Library
1,850
2,800
Total upper level
3,850
29,250
57,333
Total interior space:
30,350
Roof terrace:
2,380
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The Building Site:
The site of the Howard C. Reiche School was previously four city blocks. When the neighborhoods were
razed in order to make way for construction of the school three streets disappeared: Bradford Street,
Varnum Street, and a block of Spruce Street. These neighborhoods created a 5.2 acre parcel which is now
occupied by the school. While Bradford Street and Varnum Street are now gone, the design of the school
sought to ensure that residents of the West End would be able to travel from Brackett to Clark Street, and
so a ramp was built, along the lines of Varnum Street allowing pedestrians to pass from Brackett to Clark.
The edge of the community center space is bordered by a brick sidewalk, with a Bradford Street sign visible
on the building’s corner.
The West portion of the site is bordered by a row of commercial businesses: a laundry mat, gourmet deli,
restaurant, pizza eatery and veterinary clinic. A Cumberland Farms convenience Store and gas station lies
just across the street and is a favorite spot for the Reiche children to buy frozen treats after school on warm
days. The rest of the block is undisturbed, save the school. On the North side of Brackett Street there is an
organization called Learning Works (formerly Portland West) which provides free afterschool tutoring to
students living in the West End, an evening community computer lab and adult education lessons for adults
seeking a GED and English Language Learners. Across from the school is a building which houses a
neighborhood grocery store, Fresh Approach. The building also houses a Mosque on the 2nd floor, and is
the home of the Shoestring Theatre and the West End Yoga and Dance Studio. The South and West edges
of the school are bordered by garden‐rise, stick frame residential multi‐family housing built in the late
1800’s after the Great Fire of 1866 which destroyed 1,500 buildings in the city and left 10,000 people
homeless (Varney, 1886).
The school is currently just north of the City of Portland’s International Airport, the Portland Jetport’s flight
path (Portland International Jetport, 2009). The jetport’s planes passing overhead are known to rattle
windows in the neighborhood. The presents acoustical challenges for the building, in addition to those
from traffic and activity in the school’s urban neighborhood.
The boundary of the West End is defined by the West End neighborhood Association’s bylaws as;
The geographic boundaries of the West End Neighborhood Association shall be:
Northern Boundary

Along Congress Street from St. John Street to High Street

Eastern Boundary

Along High Street from Commercial Street to Congress Street

Western Boundary

Along St. John Street from Congress Street to Commercial Street

Southern Boundary

Along Commercial Street from High St. to St. John Street

Excluded are those areas falling within the boundaries established by the Western Promenade
Association, February 2004.
These boundaries place the Howard C. Reiche School near the center of the West End community.
Reiche School’s Current Energy Consumption
Portland School District Facilities Director, Doug Sherwood, has been working to reduce the energy
consumption of the district’s schools. The district has installed energy efficient lighting, lowered
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temperatures in school buildings and implemented sustainable building and energy saving strategies in new
buildings.
The last building the district completed, The East End Community School, received a LEED Silver rating
under the LEED for New Construction version 2.0, the first at a public school in Maine (Maine Chapter of the
USGBC, 2009). It was just shy of meeting the ASHRAE Advanced Energy Design Guide for K‐12 Schools: 30%
savings goal over ANSI/ASHRAE/IESNA Standard 90.1‐1999 minimums. Mr. Sherwood hopes that the
district next new building will meet or exceed this standard.
Energy Consumption Reiche School (Portland Public Schools, 2007)
Fiscal Year
2007
2006
2005
2004
District Average (2007)

Oil (Gallons)
40,540.6
40,540.6
42,988.3
41,575.0
34,658.4

Electricity (KWH)
474,240
525,800
562,400
537,360
360,881

Water (HCF)
1,393
1,466
1,572
1,665
870

Design Considerations






Acoustics: between classrooms, community, and airport traffic overhead
Flexibility: changing needs, diverse users
Energy consumption: reduce dependence on fossil fuels and burden on school budget for fuels
Community connectivity: services, outreach, building/site use
Robust construction: minimize maintenance & costs, easy‐to‐use systems, long‐service life

Building/Code Requirements for City of Portland, Maine





LEED for Schools version 3.0 Silver minimum (Portland City Code Chapter 6, Article VII Green
Building Code)
Enough LEED Optimize Energy credits to meet the Architecture 2030 Challenge (Portland City Code
Chapter 6, Article VII Green Building Code)
International Code Council (ICC)
ASHRAE Advanced Energy Design Guide for K‐12 Schools: 30% savings over ANSI/ASHRAE/IESNA
Standard 90.1‐1999 minimums (School District facilities goal)
Acknowledgements

‐Douglas Sherwood, Portland Public School District: Facilities Manager
‐Alan Holt, Community Design Studio: Reiche Community Center Planning Facilitator (2005)
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CHAPTER 3
PRECEDENT STUDIES
Introduction
The following six elementary schools were selected as precedents for the Howard C. Reiche Community
School (Reiche) project. They are:
United States
Bethke Elementary School (Timnath, Colorado)
St. Thomas School (Medina, Washington)
Rosa Parks School (Portland, Oregon)

United Kingdom
New Minster School (Southwell, Nottinghamshire)
Kingsmead Primary School (Northwich, Cheshire)
Bridge Academy (Hackney, London)

Three of these schools, Bethke, St. Thomas and New Minster, have been rated via either LEED Schools or
BREEAM Education. These schools were selected in order to examine how their design teams integrated
sustainable design techniques which are rewarded under LEED and BREEAM into the projects as the Reiche
project is required to meet a LEED Silver Standard by the city of Portland, Maine.
The Rosa Parks School and Kingsmead School were not rated via LEED Schools or BREEAM Education
because they were built prior to the creation of specific assessments for education by LEED and BREEAM.
The Rosa Parks School did receive a LEED rating under LEED for New Construction and Kingsmead is
referenced by BREEAM in the unveiling of their BREEAM Education model. The Rosa Parks school most
closely resembles Reiche school’s siting and program, with its neighborhood based, community center
model.
The Bridge Academy was selected because like Reiche, it has a limited urban site. It was selected for the
creative methods via which it addressed this problem via building structure and form. This building has not
sought a BREEAM rating.
The Schools
The following section details information about the six schools via comparison and narrative description,
including information about project cost and site, the design team and their interactions with the various
user groups and community constituencies, sustainable design techniques utilized and program layout.
Table 1: Precedent Project Overview
Levels
Name
Built
Ft2
Bethke
2008
63,000
2
St. Thomas
2008
55,000
2
Rosa Parks
2006
66,863
2
New Minster 2007
208,000
2
Kingsmead
2004
19,375
1
Bridge
2008
166,840
2‐7
*assumes an exchange rate of £1.63 to $1.00.

Students
525 (K‐6)
300 (Pre‐6)
550 (K‐6)
1,600 (6‐12)
150 (K‐5)
1,150 (6‐12)

Cost (M)
$9.9
$20
$12.8
$39.1*
$3.9*
$81.5*

$/ft2
$157.14
$363.63
$191.43
$187.98
$201.29
$488.50

Rating
Gold v.2.0
Gold v.2.0
Gold NC
Very Good
Not rated
Not rated

Bethke Elementary School
Bethke Elementary School is a public elementary school in the foothills of the Rocky Mountains near Fort
Collins, Colorado. The area has a moderate climate with an average of 300 days of sunshine and 14.5
inches of precipitation per year (Pourde School District, 2009). The school is located in a suburban setting
and in addition to achieving the first LEED rating via the LEED Schools scheme, also received recognition by
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the Green Building Initiatives’ environmental assessment method, Green Globes, earning three green
globes, another first (Green Building Initiatives, 2008).
The school was designed by RB+B architects as a prototype building for the district. The firm previously
worked with the district to design the area’s high school in 2004, which was highly regarded as an example
of sustainable architecture. Since this project the firm also designed four other elementary schools and one
junior high school for the district (Green Building Initiatives, 2008). The Bethke Elementary School’s
program is arranged with acoustics in mind so that quiet activities are organized in one area of the building
and active, noisier activities in another area. Building services are exposed within the building to allow the
district to use the building as a learning tool (RB+B Architects, 2009).

Project Design Team:
‐Architect: RB+B Architects
‐Contractor: Dohn Construction Inc.
‐Structural Engineer: JVA, Incorporated
‐Mechanical/Electrical Engineer: Shaffer Baucom
Engineering & Consulting
‐Civil Engineer: Northern Engineering
‐Landscape Architect: The Birdsall Group LLC
‐Irrigation Engineer: Aqua Engineering, Inc.
‐Commissioning Consultant: Architectural Energy
Corporation
‐Kitchen Consultant: William Caruso & Associates

Figure 2: Bethke Elementary School entrance
(RB+B Architects).

Sustainable design techniques and features in the design scheme include:
‐90% of the building’s spaces are lit via daylighting, some via solatubes
‐a high‐efficiency building envelope with super‐insulated walls and roof
‐high‐efficiency mechanical and electrical systems designed to save 40‐50% in operating costs
‐operable windows for controlled occupant comfort and ventilation
‐evaporative cooling throughout the building (except in the gymnasium)
‐non‐potable water for irrigation
‐low‐flow plumbing fixtures
‐heat recovery ventilation system
‐high albedo paving
‐building automation system available for viewing via students on the school’s computers
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Floor plans of Bethke Elementary School
illustrating the school’s ‘active’ zones on the South
and ‘passive’ classroom spaces on the North.

Figure 3: Bethke Elementary School Floor Plan
(Environmental + Design Magazine courtesy of
RB+B Architects).

These techniques are some of the reasons why the school was designed to use 40‐50% less energy than a
typical school without such sustainable features. This produces a CO2 offset of 61 tons per year. The
building uses 26.9 KBTU/ft2 per year, compared to a Colorado average of 70 KBTU/ft2 per year. The building
also received an Energy Star rating of 95 out of 100 (Green Building Institute, 2009).

Bethke Elementary School stairwell illustrating the
building’s concept of displaying the building’s various
services to enhance student learning.

Figure 4: Bethke Elementary School Stairwell (Green
Building Institute, 2009).
After occupancy the school district planned to add a 10 kW photovoltaic system. The project received 44 of
47 credits attempted out of 79 possible in the LEED Schools v2.0 rating system. To view the project’s credit
report and information about the building materials used see section appendix.
St. Thomas School
St. Thomas School is located just outside of Seattle, Washington in Medina, home of Microsoft Chairman
Bill Gates and boasts one of the highest per capita incomes in Washington (Folkers, 1997). The area has a
mild climate, with a wet winter and dry summer with an average of 191 cloudy days a year (National
Climate Data Center, 2002).
The school is Washington State’s first LEED Gold school rated under the LEED for Schools rating system.
The school also earned an energy star designation under the US Environmental Protection Agency. The cost
of the project was $30,000,000 but included $10,000,000 in retrofits to a temporary facility the school
leased during construction, which took place on the school’s existing site (Seneca Real Estate Group, 2009).
The school uses the same project managers to facilitate their move to the temporary site as for
construction of the new school.
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The building earned a US Energy Star rating of 82 out of 100 possible and projections indicate that the
building will use 28% less energy than an average building. The building’s estimated energy use intensity is
71.3 kBtu/sf/yr with a total estimated annual energy use of 3,921,000 kBtu (US Department of Energy,
2008). This is estimated to save the school roughly $28,000 in energy costs per year.

Project Design Team:
‐Architect: Bassetti Architects
‐Project managers: Seneca Group
‐Contractor: Sellen Construction
‐Structural Engineer:
‐Mechanical/Electrical Engineer: Stantec
Architecture, Inc.

Figure 5: St. Thomas School Cafeteria and
Gymnasium (Bassetti Architects).

Sustainable design techniques and features in the design scheme include:
‐passive ventilation in classrooms
‐low VOC, and recycled content in building materials
‐porous asphalt and concrete
‐drought tolerant plants
‐stormwater is treated on site and released into a nearby stream at a highly controlled rate
‐high efficiency equipment and lighting with occupancy sensors
‐use of energy efficient laptops instead of desktop computers
‐radiant heating
‐daylighting
As would be expected, the building does not utilize photovoltaic panels due to the building’s location.
Unlike the Bethke Elementary School which is located in an area with 300 days of sunshine a year where
such a system would provide better results.
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At right is a diagram illustrating the
building’s passive ventilation strategy,
which utilizes operable windows
located near floor level and the stack
effect to ventilate the building (US
Department of Energy, 2009).

Figure 6: St. Thomas School Passive
Energy Diagram.

The project earned 44 of 79 points available via the LEED Schools version 2.0 rating system. To view the
project’s complete LEED credit report see section appendix.
Rosa Parks School
The Rosa Parks School was designed not only to provide educational facilities but also to become a
neighborhood and community center. The project, designed to help spur neighborhood revitalization, is
located on a 2.38‐acre site near the campus of a low‐income housing project, with the school serving as the
heart of the project.
In order to capitalize on financial constraints area non‐profits who would provide services to the
community were brought into the design and planning process. The result is much more than a school
building. The large school is divided into 125 student “neighborhoods.” The neighborhoods each house five
classrooms, a resource/support room and support functions around a “Neighborhood Commons.” The
school’s entry has a family resource room, as well as access to a library information center. Functions such
as art, computers, music and food service are shared with the new Boys and Girls Club.
The sustainable features present in the building are predicted to account for a 24% reduction in energy use
in the building as compared to an average building designed to meet the minimum requirements of
ASHRAE Standard 90.1‐1999.
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Project Design Team:
‐Owners: New Columbia Community Campus
Corporation, Portland Public Schools, Housing
Authority of Portland, Boys and Girls Club of the
Portland Metropolitan Area
‐Architect: Dull Olson Weekes Architects
‐General Contractor: Walsh Construction
‐Structural Engineer: ABHT Structural Engineers
‐Acoustic: SSA Acoustics
‐Mechanical/Plumbing Engineer: Mazzetti &
Associates
‐Electrical & Low Voltage: Reyes Engineering
‐Civil Engineer: KPFF Consulting Engineers
‐Landscape Architect: Atlas Landscape Architecture
‐Irrigation Engineer:
‐Commissioning Consultant:
‐Food Service: Halliday & Associates
Figure 7: Rosa Parks School (Gary Wilson,
Photo/Graphic)

Sustainable design techniques and features in the design scheme include:
‐pedestrian pathways serving the largely walk‐in student population
‐daylighting
‐storm water management plan which keeps all stormwater on site
‐photovoltaic electrical panels which produce 1.1‐kilowatts and a kiosk showing the system’s real‐time
electricity production for student’s and visitors
‐displacement ventilation
‐recycling of 97% of construction waste
‐31% of materials were locally sourced and manufactured
‐low VOC building materials and paints
‐‘green’ cleaning and pest management program
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The diagram at right illustrates how the school
shares its site with both the community and the
Boys and Girls Club.
The school is located to the South with shared
space including the cafeteria and auditorium
separating the school from the Boys and Girls Club.

Figure 8: Rosa Parks Elementary School Plans
(Dulles Weekes Architects)

The project earned 42 of 69 points available via the LEED New Construction version 2.0 rating system. To
view information about the building materials used in the project see section appendix.
New Minster School
The New Minster School is located on the edge of a densely populated picturesque Georgian village and
owned by the Southwell Diocese Board of Education. Its site is bordered by a large conservation area. The
project joins the school, originally split on two sites, half a mile apart, on one site with playing fields. The
project represented the largest building project in the town since the nearby Minster Cathedra, dating back
to 11th Century (Penoyre & Prasad, 2009).
The school has specialist status in both humanities and music. Its pupils include a sixth form and small
junior department, which trains choristers for Southwell Minster. The project bridges the current town and
the countryside and responds to these settings with different cladding on different elevations. The long
elevations are clad with traditional brick, which matches the vernacular of the town and black timber,
which blends it into the landscape beyond.
The building program is formed around an internal central street, a ‘heart space’ where the entire school
can gather as a community. Administrators of the school felt flexibility and adaptability over time in the
building was an important feature and as a result, movable acoustic walls along the internal street allow
flexibility while providing acoustic privacy when closed. Lightweight panels were also used which can be
easily disassembled to reconfigure spaces as the needs of the school change over time.
During the design process a renewable energy strategy was rejected due to cost so the design focused its
efforts on reducing the building’s energy consumption and utilizing passive design techniques. The design
team took a collaborative approach with the school and the contractor throughout the construction
process. Consultation extended beyond school users and involved a variety of commuting group including:
extended learning users, local civic society, rugby club, leisure center, etc. Interaction with the client
included building visits to other schools and buildings which helped the client visualize various spatial
devices and materials that could be utilized in the project.
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Workshops were also held with over 90 pupils, which were selected from the school council. Students
discussed key common areas of the school, and their ideas for those spaces. A virtual three dimensional
model was built illustrating the ideas, and providing the students with illustrations on the scale and
relationship between the internal and external spaces the students were designing. Later a model was built
for the whole school which was used by administrators for presentations, fundraising and publicity.

Figure 9: Concept illustrating heartspace, spatial
organization and transportation plan (Penoyre &
Prasad, 2009)

Figure 10: Axonometric Cutaway illustrating the 8
meter wide heartspace and public spaces (Penoyre &
Prasad, 2009)

The project was designed to meet an Energy 3x CIBSE benchmark with total design emissions of
14.41kgCO2/m2. This includes 15.3kWh/m2 (6.34kgCO2/m2) for electrical energy and 41.56kWh/m2
(8.07kgCO2/m2) for space and water heating. Post occupancy evaluation figures were 45 kWh/m2 for
electricity and 20 kWh/m2 for gas, thus exceeding the design limits. Heating expenditures were below
typical average but electrical use was much higher (Penoyre & Prasad, 2009). The designers note that these
figures illustrate that the building management system used in the classrooms to enable user control needs
fine tuning and that local control has not been as effective as anticipated.
Lighting accounted for 45% of the energy costs, which may also indicate the daylighting scheme is not
working as well as planned. This figure compares with a CISBE benchmark of 12% of energy used for
lighting. User behavior was also cited as a factor with lights on in rooms, and blinds drawn down, even
when the rooms were not in use. One strategy that will be used to combat the energy use is changing
lamps from 70W to 50W and changing user controls.
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Project Design Team:
‐Architect: Penoyre and Prasad
‐Contractor: Galliford Try Construction
‐Structural Engineer: Buro Happold Ltd.
‐Mechanical/Electrical Engineer: Buro Happold
Ltd.
‐Civil Engineer: Buro Happold Ltd.

Figure 11: Heart space, New Minster School (Buro
Happold)

Sustainable design techniques and features in the design scheme include:
‐natural ventilation via operable windows in classrooms and ventilation chimneys
‐occupancy and daylight dimming sensors
‐heat recovery
‐orientation of the building to promote daylight (classrooms are oriented North/South to reduce glare and
overheating)
‐high thermal mass which promotes free cooling
‐water efficient fixtures, gray water for flushing toilets and irritation, 6 cisterns to collect rainwater
‐recycled building materials and consideration of a materials environmental impact
‐double glazed windows with solar glazing on South and West facades
‐green roof to improve thermal performance, biodiversity and attenuate runoff since flooding of the
previous school was a particular problem
‐low energy lighting
‐building management system to control heating and ventilation at the classroom level
The project earned 42 of 69 points for a ‘very good’ rating via the BREEAM Education issue 1.0. To view
information about the building materials used in the project see section appendix.
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“It’s a bright sunny Autumn Day today. The school
and landscape is looking stunning.
We’re thrilled by the way the students have settled
in. A very calm atmosphere. The environment,
inside and out, is having a profound impact on
staff and students.
We are so lucky!
Thanks.”
Phil Blinston, Head Teacher

Figure 12: New Minster School ( Penoyre & Prasad,
2009)

Kingsmead Primary School
Kingsmead Primary School is located in Cheshire County in a small civil parish that has been used for salt
pans since Roman times. The Cheshire County Council decided to build a new primary school that would be
an exemplar for sustainable design (CABE, unknown).
The Cheshire County Council hired Wilmot Dixon via a design/build procurement contract. The council had
prior experience with Wilmot Dixon, who had Wilmot Dixon then chose White Design Associates, Ltd. as
architects of the project. The pair had successfully worked together previously on a successful design
competition. White Design was commissioned five months prior to the commencement of construction and
construction of the school was completed in a short nine months. Permits for construction were taken out
ten weeks prior to White Designs commissioning.
The planning team met weekly on site, following White Design’s selection. The team included:
‐White Design
‐Wilmott Dixon
‐County Education and Property Department Representatives
‐A former headteacher as education advisor
‐Planning officer from the council
By week three the design team had selected a basic form in terms of section and plan views. The design of
the building was completed and a contract sum fixed within another three months. The building is timber
clad and framed. Its shape and structure are characterized by a series of glulaminated wood arches which
give the roof its butterfly form. Wood was selected due to its low embodied energy. The arches are at 5
meter centers and offset by 4 degrees which creates the crescent shape of the building’s footprint.
The tall windows on the North façade of the building provide glare‐free daylighting for the classrooms
without solar gain. Leading to the exterior on the North façade ‘winter gardens’ are shared by two
classrooms each. These spaces were designed to act as an air‐lock to reduce heat loss when the children
open the doors and a space to grow plants in the wintertime.
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Project Design Team:
‐Architect: White Design Associates Ltd
‐Contractor: Wilmot Dixon, Birmingham
‐Structural Engineer: Mander Structural Design
‐Mechanical/Electrical Engineer: Arup
‐Environmental Engineer: Arup/Mitie Engineering
Services

Figure 13 (Top to Bottom): Kingsmead Primary
School, Glulaminated Structure during
construction (White Design).

Sustainable design techniques and features in the design scheme include:
‐rainwater collection providing 32% of water use in the building
‐north orientation of classrooms for glare‐free daylighting
‐rapidly renewable and low VOC materials such as bamboo flooring, linoleum and recycled carpet
‐biomass boiler using pellets made at a local factory
‐building management system that enables monitoring by students
‐photovoltaic arrays providing 6% of the building’s electricity (projections were 15%)
‐20% of hot water is heated via solar hot water collection system on roof
‐stormwater management system using existing swales and ponds
‐temperature sensors which control the opening of windows during lunchtime and breaks for ventilation
Like the New Minster School, Kingsmead has not lived up to the energy performance projections of its
designers. One problem is the biomass boiler which is 80% efficient and nearly carbon neutral has not been
functioning properly, requiring use of the gas boiler. Also, electricity consumption is much higher than
anticipated with use of 70 kWh/m2, more than three‐and‐a‐half times the government’s target
consumption rate. This increase was attributed to: use of the building during the evenings when artificial
lights are needed, running kitchen equipment during holiday breaks, and extensive use of electronic
equipment. Water use, is on target with 420 m3 used in 2005. (Palmer ,2006).
Currently the Kingsmead students’ Eco‐group have met a travel target of 80% of the students
walking/cycling or scooting to school, even in winter (Kingsmead, 2009).
To view information about the building materials used in the project see section appendix.
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Diagram illustrating layout of the Kingsmead
Primary School with classrooms and the
school’s library (at center) on the North façade
and building services, kitchen and assembly
area on the South.

Figure 14: Kingsmead Primary School Plan
(CABE, date unknown)

Bridge Academy
Bridge Academy, in London, is a school which specializes in music and maths. The school was built in a
neglected area of Hackney, on a former brownfield site confined by the Regent’s Canal on one side. The
buildings daring structural form earned engineers, BDP, an Engineering Excellence Award, and is
appropriate considering the school’s specialty: maths. The project also earned an award for using building
information modeling, the Bentley BE Award for the Best Use of BIM (Evans, 2009).
Due to the confines of the small building site, maximizing the space available was key to the project’s
success. This was done by utilizing building roofs to house playing fields and in the building’s form which
grows out as it extends upward.

Photograph illustrating the project site along the
banks of the Regent’s Canal.

Figure 15: Bridge Academy Aerial Photo (BDP)

The site houses four buildings which make up the school. They include: a main seven level horse‐shoe
shaped building with a hoop‐shaped roof housing classrooms, and the school’s library, which hangs,
suspended in the building’s center. There is also a red octagonal ‘music box’ sitting along the canal housing
a 450‐seat auditorium, a parking garage which an outdoor amphitheatre for outdoor teaching and a sunken
sports hall with a playing field on top of the roof.
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Project Design Team:
‐Clients: Department for Children, Schools and
Families and UBS Investment Bank
‐Architect: BDP
‐Contractor: Mace Plus
‐Structural Engineer: BDP
‐Mechanical/Electrical Engineer: BDP
‐Civil Engineer: BDP
Figure 16: Bridge Academy from across the canal
(Credit, Martine Hamilton Knight).
The main building utilizes BDP’s concept of ‘schools without corridors’ which aims to maximize social
cohesiveness and also seeks to develop a ‘school without columns.’ The structural design of the school
allows for ‘total flexibility’ and provides a column free central learning hub. The two‐story library is
supported by large tubes which line the edge of the horse‐shoe. These create a large column‐free space on
ground level for break‐out or information teaching.
Bridge Academy
conceptual site and
main building
section illustrating
corridor‐free
spaces.
Figure 17: Sectional
Diagram (BDP)

Due to the Design and Build Contract, and the fact that BDP served as both designer and engineer allowed
BDP to specify that all members of the design team use building information modeling (BIM) software for
the project. This was particularly helpful in designing the intricate structural design of the building and for
the integration of its building services. The team also used physical three‐dimensional models visualize the
spatial and structural properties of the building. The structural design analysis software package used was
Robot.
Sustainable design techniques and features in the design scheme include:
‐natural ventilation
‐daylighting in classrooms
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CHAPTER 4
RETHINKING REICHE RENOVATION PROPOSAL
Project Introduction
The Howard C. Reiche Community School is the heart of Portland’s diverse West End neighborhood. It is a
place where community members come to swim, shoot a few hoops, or relax with a book at the building’s
public library branch. The school is a place where one of Maine’s most diverse group of students comes
together to learn math, science, reading, writing, art, music, and about the unique cultural experiences of
their classmates.
The grounds of the Reiche School are as heavily used as its building, serving as a playground for students
and those too young or old to frequent its halls outside of school hours. In a densely developed
neighborhood where many families are without yards or driveways to play, children ride bikes, scooters and
roll on skates on its hard surfaces, throw Frisbees or footballs on its fields and shoot hoops at the school’s
outdoor basketball court.
The intent of this project is to provide a proposal for renovating the Howard C. Reiche Community School.
Major aims of the Portland Public School District are sustainable and energy efficient design and this design
proposal was developed with these ideas at the forefront. The school requires that the building receive a
LEED for Schools Silver rating (or higher) with enough Optimize Energy Credits to meet the Architecture
2030 Challenge as noted in previous sections of this paper.
The Facilities Planning Report card, developed by the New England School Development Council (2009),
listed the following areas that need improvement in the current school:















Technology Instruction Capacity
Small Group Instruction
Field Space
Nurses Area
Guidance/Social Work/Other Staff
Special Education
OT/PT Space

Storage Space
Parking
Traffic Flow
ADA Compliance
Phone/PA System
Security (Access)

A top priority in the school’s programmatic distribution was separating the academic and community
functions within the building. The intent of this shift is to increase security at the school by limiting the
number of shared entrances students, staff and community members must navigate throughout the day.
Currently, for example, the music room is located on the community side of the school and the Community
Health Clinic is located adjacent to student classrooms. In moving the music room over to the school side
of the building it provides the ability to have a controlled, single access point for visitors entering the
school.
Shift to Community Side
 Health Clinic

Shift to School Side
 Music Room
 OT/PT Space
 Cafeteria
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Educational Philosophy Guiding Design
Learning takes place in many forms, has many teaches, and occurs in many places. From the playground, to
the neighborhood grocery store, in the library and the classroom, students are constantly soaking up
knowledge and gaining new life experiences.

There is an African proverb that says “It takes a village to raise a child,” for students at the Howard C.
Reiche Community School, this could not be truer.

A school is not a building; it is a community of people working together towards common goals of teaching
and learning. The structure facilitating this activity should contribute to helping educators achieve the
school’s educational mission and inspire growth among those who inhabit its walls.
Community Center Design Workshop – September 2006
In September 2006 a group of residents and architects, students from the University of Southern Maine’s
Muske School of Public Service, and the Maine Chapter of the American Institute of Architects met to
discuss the future of the school’s Community Center. The meeting was facilitated by Portland Architect and
Muske School Professor, Alan Holt. The seventy participants formed small groups which discussed a variety
of issues, including the strengths and weaknesses of the center and their visions for its future use. Below is
a summary of the final report on the workshop.
Vision Statements
Team 1: “The new West End Community Center should be a dynamic, spacious, facility that is welcoming,
separate from the school, inclusive and reflective of the specialness of the West End Community.”
Team 4: “Provide a framework of opportunity to reinvigorate community participation through active
engagement.”
Team 6: “Build and sustain community health and well‐being. Goals: teach, feed, grow as individuals and
families, have fun, celebrate diversity and create sustainable ways of living”
Site Analysis Conclusions
Positive features: Easy walk for all ages, easy to walk to variety of services and shops, easy walk for lots of
interests.
Needs: Signage throughout neighborhood, signage around site, welcoming entries, accessibility to upper
level without “heavy‐handed” ramps.
Reiche could: provide community gardens, bring entries towards the street, provide covered walkways
across the site, create visual and physical connections between the building and site.

Entries: All teams advocated for the removal of the concrete ramps, all teams highlighted entries as areas
for improvement, six of nine teams extended entries towards the street.
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Types of activities taking place at the Community Center
The Howard C. Reiche Community Center is used for a variety of activities. Below are some examples of
activities which currently take place or could easily take place at the center.






















Book group meeting
Bike commuters meeting
Hula hooping class
Yoga class
Pickup basketball
Neighborhood Association
Meeting
Cooking class
Movie night
Swimming lessons
Water aerobics
Lap swimming
Community garden
Reiche 5K Road Race
Voting (polling location)
Community organizing
After school care
Health clinic
Book swap
Flu Clinic
Neighborhood watch
meeting
Dance class
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Design Program Requirements
The following are the programmatic space requirements of the Howard C. Reiche Community Center that
were used for the purpose of this project.
Table 13: Design Program Requirements
#
3
6
7
1
1
1
1
1
1
24
1
1
1
1
1
1
1
2
2
1
4
2

Elementary School Requirements
Description
Space per room
Kindergarten classes of 18 students
1,200 ft2
Grades 1‐2 classes of 20 students
900 ft2
Grades 3‐5 classes of 23 students
900 ft2
Primary ELL class of 16 students
900 ft2
Intermediate ELL class of 20 students
900 ft2
Music Classroom
1,200 ft2
Music Storage
500 ft2
Art Classroom
1,200 ft2
Computer Classroom
1,200 ft2
Administrative Offices / Reception
120 ft2
Teacher’s Lounge / Restrooms
435 ft2
Auditorium
3,500 ft2
Lunchroom
2,600 ft2
Greenhouse
500 ft2
Library
4,150 ft2
Library Support
1,330 ft2
Janitorial
185 ft2
Boys bathrooms
235 ft2
Girls Bathrooms
445 ft2
OT/PT
600 ft2
Guidance / Social Work
150 ft2
Functional Life Skills
1,000 ft2

#
1
1
1
1
1
1
1
1
1
1
1

Description
Gymnasium
Gym Offices
Storage / Support (Gym)
Community Library
Pool
Locker Rooms
Stage
Community Kitchen
Community Health Center
Janitorial / Support
Bathrooms

Community Center Requirements
Space per room
5,600 ft2
250 ft2
3,500 ft2
1,850 ft2
4,400 ft2
2,400 ft2
1,200 ft2
600 ft2
2,050 ft2
250 ft2
250 ft2

57

Total Square Feet
3,600 ft2
5,400 ft2
6,300 ft2
900 ft2
900 ft2
1,200 ft2
500 ft2
1,200 ft2
1,200 ft2
3,500 ft2
435 ft2
3,500 ft2
2,600 ft2
500 ft2
4,150 ft2
1,330 ft2
185 ft2
470 ft2
490 ft2
600 ft2
500 ft2
2,000 ft2
Total 41,460 ft2

Total Square Feet
5,600 ft2
250 ft2
3,500 ft2
1,850 ft2
4,400 ft2
2,400 ft2
1,200 ft2
600 ft2
2,050 ft2
250 ft2
250 ft2
22,350 ft2

Design Interventions
There are seven major design interventions that are being proposed as part of the renovation proposal, in
responding to the needs of The Facilities Planning Report card, developed by the New England School
Development Council and during the Community Center Design Workshop of 2006. The intention of these
interventions is to improve the usability, functionality and safety of the building for its various users.
Accessibility
There is a three foot elevation change between the elevations of Clark Street and Brackett Street and their
respective entrances. Once inside the school, a series of steps surrounding the auditorium and the school’s
library bring users back up to street level. This small change in elevation makes the majority of Reiche
School inaccessible to individuals with mobility issues. The school also lacks an elevator to carry students or
community members to the second floor of the building which, for the community, houses the city’s Public
Library Branch and a Community Health Clinic.

Figure 18: Accessibility. Current condition (left) and intervention of wide 1/12 ramps and an elevator
(right).

As an intervention to the school’s current lack of accessibility four wide ramps are proposed throughout the
school building. The 7’6” wide 1/12 ramps are intended to serve as the primary means of navigating this
elevation change, so as not to belittle students or teachers using wheelchairs. The ramps are positioned so
that students and teachers with mobility issues can easily access all parts of the first floor area. An elevator
provides access to the school’s second floor and cafeteria. A separate elevator provides access to the
Community Center.
Exterior
In the 2006 Community Center Design Workshop participants stated they wished for ‘welcoming entrances’
and ‘accessibility to the upper level [of the community center] without heavy‐handed ramps.’ All of the
teams also advocated for the removal of the ramps.
The exterior interventions include removing the ramps and adding to internal fire protected staircases at
the Brackett Street and Clark Street sides of the building. Integrated seating was added at both the
Brackett and Clark Street entrances for students and community members to use.
The Brackett Street entrance to the school was pulled towards the street in order to create an area to
screen and badge visitors entering the school. A tensile fabric structure was also added at the Brackett
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Street entrance to provide shelter and students waiting for their parents, to make the space more inviting
and to help signal its prominence as the school’s primary entrance.

Figure 19: Proposed Brackett Street Perspective

Integrated benches and raised beds for vegetation were added along the pathway from Brackett Street to
the Community Center (behind the gym) to help engage this façade. Strategically placed site lighting would
help ensure the security of this location after dark. The building’s garbage bins have been relocated to the
Brackett Street service area, where they were originally intended.
A new Community Center entrance welcomes community members who are visiting the library, health
clinic, gym or pool. A living wall has also been added along the exterior of the pool and locker rooms
providing an area of lush vegetative growth to break up the hard surfaces of the parking lot and building
façade within this urban environment.

Figure 20: Proposed Community Center Entrance
Classrooms
Interior walls have been added throughout the school to help control acoustics within the building and
specifically within the classrooms. In order to address the current classroom’s lack of storage, casework has
been added along the exterior wall and the wall facing the interior hallway to provide much needed
storage. The casework also conceals the heating ducts and other services supporting the classroom.
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Figure 21: Interior classroom perspective. Illustrating casework and HVAC system above windows.

Each classroom also has a built‐in window seat along the exterior wall of the classroom which is integrated
into the thick wall system. This provides students with a place to curl up with a book to read and observe
the world outside.
In order to maintain a sense of visual connection to the building’s interior a long window facing the
building’s hallway allows students walking outside classrooms the opportunity to see what their siblings
and friends are doing. The windows also provide an opportunity for teachers to monitor the school’s
hallways. These interior windows have a 3’ sill height so students seated for instruction are less likely to be
distracted by activity in the hallway. The exterior windows are lower, with a sill height of 2’6” and the
window seat has a height of 14” to provide students’ views to the exterior while seated.

Figure 22: Proposed classroom windows. Exterior view (left) and interior view (right).
The exterior window heights meet LEED the IEQ Credit 8.2 requirements of achieving a direct line of sight to
the outdoor environment between 30” and 7’6” above the finish floor for building occupants. The
classroom’s remaining two walls house white boards and bulletin boards for displaying artwork, posters
and inspirational quotes.
In keeping with the school’s current practice, student coats are stored outside of the classrooms on coat
hooks. This helps relieve space within the classrooms and creates a space for informal interactions
between students and different classes before and after recess.
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The kindergarten classrooms are clustered in the quiet northeastern portion of the school with direct
access to the playground. A space called the ‘kindergarten reading area’ has been designed adjacent to the
classrooms where kindergarteners and their senior or 5th grade reading buddies can practice reading and
other important skills in integrated seats. While the space is on the interior of the building it is lit by natural
light via solatubes.

Figure 23: Kindergarten reading area
Two English Language Learner (ELL) classrooms are housed on the second floor of the building across from
ELL‐designated Ed. Techs. who help provide Reiche’s newest students with much needed support.
The second floor also houses a number of small instructional spaces where Ed. Techs. or community
volunteers can work with small groups of students who need additional help in subjects like math and
reading. The learning that takes place in these small groups is vital to helping students who are struggling
catch up to their peers.
As part of the intervention proposal the Community Health Clinic was moved out of the school side of the
building to the location of the old music room. The music room was in turn moved to the school side of the
building. The new music room provides space for band or symphony practice, general music instruction
and ample storage space for sheet music as well as student and school instruments. The instrument
storage room also doubles as a practice room where a small group of instrumentalists may go to practice a
difficult piece during rehearsal.
Two designated Functional Life Skills (FLS) classrooms have also been added to the building in the area
which previously housed the Community Health Clinic. Adjacent to the FLS classrooms is an OT/PT
classroom. These rooms are adjacent to the offices of Ed. Techs. who provide these students specialized
support.
Each floor has a centralized recycling area for 50 gallon paper recycling bins and can and bottle collection to
encourage recycling.
Windows
Throughout the building the windows have been enlarged to provide students with views out of their
classroom to the exterior. The windows to the exterior are 30” (2’6”) in height and the windows facing the
interior hallways are 36” (3’) high. The exterior window configuration includes 4 double‐hung 36”x36”
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windows with a 30” sill height and a fixed 6’3” x 4’6” window with an integrated light shelf and sill height of
14”. This configuration provides each classroom with 64 ft2 of glazing out of an approximately 270 ft2
exterior wall area, for a glazing to wall ratio of just under 24%.
A window pattern along the pool’s south façade mimics the waves within and provides passers by a glimpse
at the swimmers. The second floor classrooms are lit with natural lighting via solatubes as are the
gymnasium, auditorium, libraries, and pool.
Lunchroom
The cafetorium/lobby area at the entrance of the building currently poses a security risk for students and
reduced the ability of the auditorium space for other functions due to the time needed to setup and
breakdown the lunchroom space each day.
By moving the lunchroom into the interior of the school the auditorium can be used by classes practicing a
play, or on a particularly stormy day for a breakout recess space. Likewise, the lunchroom, with tables that
fold into the walls can be used by classes and students during off hours.
A ramp is provided off the Clark Street entrance for food service personnel to bring food into the building,
since all food in the Portland Public School District is prepared at a central location and brought to the site
each day. The cafeteria is configured so that rolling refrigerated and heated carts can be wheeled inside
and distributed by kitchen staff directly to the students. A small janitorial closet near the kitchen provides
space for cleaning supplies to mop up messes and designated space on either side of the lunchroom’s exit
provides space for recycling, composting, tray and silverware collection.

Figure 24: Library Perspective
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Library
The library is one of the most important spaces at a school. Reading is a fundamental skill that all students
must master in order to be successful in life and school. Reading allows students to explore new topics,
escape from their troubles and find adventure and wonder. To a reader, the library becomes the center of
all knowledge.
The renovation preserves the open feel the library as it was originally intended by its designers. It creates
captured spaces for students to huddle down with a good book as an individual or with their class during
reading time. The plan further defines the library’s art gallery and encloses the small auditorium adjacent
to the library for better sound attenuation. The art gallery and library are lit via natural light via solatubes.
Community Center
Currently, the entrance to the community center is almost undistinguishable; it is a single orange door at
the back of the building near the gymnasium and pool with a small metal sign. As a result, many
community members enter the Brackett and Clark Street entrances shared with the school. This places
students at a safety risk and creates an awkward situation for community members who might
inadvertently walk into a performance in the auditorium or a food fight at lunch.

The proposed intervention creates a
designated and prominent entrance
for the community adjacent to the
parking lot on Clark Street,
maintaining pedestrian access from
Brackett Street (illustrated in figure
20). The intervention also creates a
number of multi‐purpose meeting
spaces that could be used for book
group meetings, neighborhood
association meetings and PTA
meetings. It creates a library terrace,
Figure 25: Existing Community Center Entrance.
community garden bridging the
space between the school and the
community center and provides space to house the City of Portland’s after‐school program which is
currently run out of a storage room adjacent to the cafetorium.
Material Selection and Mechanical Services
The selection of materials and mechanical components is imperative to helping the school achieve its
energy saving and sustainability goals. The simple specification of high albedo, permeable hardscape
surfaces not only reduces stress on the sewer system, but the urban heat island effect, which in turn
improves air quality thereby reducing symptoms of respiratory disease.
Envelope
Increasing the R‐value of the building envelope provides the best opportunity for the school to reduce its
dependence on fossil fuels and shield itself from volatile fuel prices. This allows the School District to spend
more of its resources on educating its students. Currently, the school’s exterior envelope is 12” thick and
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comprises of a brick and concrete masonry unit (CMU) with drywall on the interior. This system has an R‐
value of less than 2 (assuming the brick is .44, the CMU is .45, and the drywall is .45). In order to increase
the R‐value of the building’s shell it is suggested that the walls be stripped down to the CMU and insulated
from the interior.
The application of 5” of Expanded Polystyrene (EPS) insulation would increase the R‐value of the envelope
by 20 R (Insulation Technology Inc, 2010). The energy savings alone from increasing the R‐value of the walls
and roofs to 20 R would save the district enough money to pay for itself in several years.
The interior of the envelope would be framed with a cold‐formed light‐gauge steel framing product with a
high percentage of recycled material. A gap between the spray foam insulation and the framing would
provide an effective thermal break for the system. The interior side of the envelope will be finished with ½”
drywall which meets LEED’s IEQ credit 4.6.
The resulting exterior wall envelope would have an R‐value of 20 and be 17.5” thick. Not only will this
system dramatically reduce the School District’s heating needs but it will also dramatically reduce noise
pollution from the surrounding neighborhood which is important because the school is close to the
Portland International Jetport’s flight pattern (Portland International Jetport, 2009).
The roof of the building is another critical area lacking adequate insulation. The thermal envelope of the
building also extends to the roof. With the coffered ceiling and no crawl space, there is no room to insulate
the ceiling from the interior. An inverted roof, common in European countries, would be an effective
solution to insulating the roof. An inverted roof applies insulation on the exterior of the roof structure
above the waterproof membrane layer instead of below the membrane layer as in traditional construction.
Dow Building Solutions manufactures an inverted roofing system, the ROOFMATE MinK system (2010),
which provides an R‐value of 6.67 for their 200 mm (7.78”) assembly. The structure must support an added
load of 16.5 PSF imposed by the ballasted system. It is important that the ballasted system be high‐albedo
with high infarared emissivity in order to reduce the heat‐island effect of the building on the environment.
Not only will this help reduce the heat‐island effect, but it also reduces heat transfer into the building,
therefore reducing air conditioning costs.
Fenestrations
Providing energy‐efficient fenestrations is extremely important in order for the project to achieve its energy
efficiency goals. The return on investment of upgrading the building’s windows to triple glazed windows as
opposed to double glazed windows should be thoroughly modeled in an energy analysis software program
during the design phase.
Artificial lights should be controlled via a dual motion/daylighting sensor so that in sunny conditions lights
are dimmed or turned off and during cloudy days the lights are turned on.
Solatube’s model 330 DS‐O Open Ceiling (21 in/530 mm Daylighting System with OptiView Diffusers) could
be used on the 2nd floor of the building (in classrooms, the library and health center) to save energy and
provide daylighting with a high R‐value (Solatube, 2010). Solatubes are also built into several walls on the
2nd floor to bring natural light to the first floor’s kindergarten reading area, the school’s art gallery and the
hallway of the community center.
This technology is also recognized by LEED as contributing to ID Credit 3, School as a Teaching Tool
(Solatube, 2010), by allowing students to learn about daylighting and monitors the product’s performance.
Solatube products have also been effective in pool and gymnasium applications and will be used in this
capacity as well to reduce energy consumption. In the gymnasium and pool areas the Solatube SolaMaster
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Series 148 Sola tube 750 DS (21 in/530 mm) Daylighting system is proposed used with OptiView Open
Ceiling Diffusers.
Flooring
Resiliency is the most important feature of the school’s flooring. The flooring must be able to endure heavy
traffic and use for many years. It is also important that the surface be allergy friendly, easy to clean and
meet the requirements of LEED IEQ credit 4.3. Marmoleum Decibel, a natural linoleum, is proposed for the
project. This product provides sound attenuation in addition to an allergen friendly and easy to clean
surface. The product reduces sound impacts by 17 dB (Forbo, 2010).
In order to prevent pollutants from entering the building a product like Forbo Nuway’s Entrance Grid should
be installed at all entrances to the building. This particular system can help remove 90% of pollutants and
reduce maintenance costs on floors (Forbo, 2010). The specifications of this system’s installation should
meet the requirements of LEED IEQ credit 5.
Wall Products and Casework
Forbo bulletin boards are proposed to compliment the school’s flooring selection. These bulletin boards
can be wiped clean with a damp cloth, are permanently bactericidal and can help earn the project LEED
credits due to its post‐industrial recycled content and rapidly renewable ingredients (Forbo, 2010). All
paints and coatings should meet the California Department of Health Services Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small‐Scale Environmental Chambers,
including 2004 Addenda, as required by LEED IEQ Credit 4.2. The casework for storage in classrooms should
be constructed out of formaldehyde‐free FSC Certified plywood, and finished to meet the requirements of
LEED’s IEQ Credit 4.4.
Site Considerations
Reducing stormwater runoff is important in protecting Portland’s nearby Casco Bay. Rainwater should be
collected from the building’s roof for use in toilet flushing. All parking lots and asphalt surfaces should be
replaced with permeable and high albedo pavement in order to help meet LEED SS Credits 6.2 and 7.1. In
addition to reducing runoff the pavement will also reflect reduce the urban heat island effect. During
winter months, permeable pavement also reduces ice on walking surfaces because during the daytime
snow melt is absorbed into the ground before it freezes again at night, reducing maintenance costs.
Site lighting is important for Reiche School because the building is used during evening hours after dark.
The site is known in the neighborhood as a haven of drug and petty criminal activity after dark. An effective
lighting plan will help reduce the chances of these activities taking place and will help neighborhood
residents feel safer around the school at night. All exterior lighting fixtures for the school should be energy‐
efficient and dark‐sky compliant meeting the requirements of LEED SS Credit 8. This will allow the children
of Reiche to have a better chance of seeing stars off their balconies at night.
Heating, Ventilation and Air Conditioning
The building’s scheme relies largely on user controlled windows. However, since the school is located in an
urban environment which can be noisy at times, a forced air heating and cooling system is proposed which
can be controlled by users in their classrooms in accordance with LEED credit 6.2. In the proposed system,
air would be pre‐heated by a ground‐source heat pump located beneath the parking lot on Brackett Street,
adjacent to the boiler room. This will help the project meet LEED Credit EA 2. A heat recovery ventilator is
also proposed to reduce the amount of air that must be heated in the system. Forced air was selected over
radiant heating or radiators because air passing through the system can be easily treated to kill germs and
bacteria via ultra‐violet radiation. This treatment has proven to dramatically reduce illness and infection
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rates in hospital settings and according to a National Research Council Report, and could provide the same
level of success in a school setting (National Research Council, 2007). When embedded in a forced air
system the side‐effects of exposing students directly to the light are eliminated. This system would reduce
absenteeism among students and teachers, thus providing more contact time for students to learn new
skills.
Safety and Access
School access and safety are very important, especially considering the school is located in an urban area
and its grounds and facility are shared by the community during school hours. The plan calls for a student
entrances (on either side of the lobby) which are access‐controlled via the receptionist during school hours.
Other exterior doors, such as the one leading to the playground could be controlled via electronic keycards
worn by supervising teachers. A benefit of this technology is that in the case of an attack, cards can quickly
and easily be disabled without requiring the rekeying of doors (Schneider, 2010).
The Community Center Entrance near the pool and gym, off of Clark Street is designed to house the
Community Center Administrator or a receptionist who can greet members of the community who are
visiting the school. A roll‐down door would secure the reception area during unstaffed hours. The proposal
also advocates that the Community Center has a designated elevator.
Before school hours both the Brackett Street and Clark Street entrances (Clark Street houses the bus drop‐
off area) could remain unlocked. During school hours the Brackett Street entrance would serve as the single
point of access for outsiders to access the school. The Brackett Street entrance is designed to contain
visitor traffic for screening and badging prior to entering the lobby/auditorium area. This is an important
improvement because it would protect students who may be gathered for an assembly in the auditorium
off the current lobby area. Currently, visitors have access to the assembly/lunchroom space prior to being
badged and checked in by the school’s receptionist which presents an unnecessary security risk to the
students. Visitors can be screened by the receptionist using the state’s sex offender registry and school‐
maintained databases prior to unlocking the door leading into the school. From the receptionists desk
various security cameras placed around the school’s exterior can also be monitored for signs of unusual
activity. It is important to ensure that the electronic access systems have an emergency power back‐up
system in the case of a power failure, as recommended by the National Clearinghouse for Educational
Facilities (Schneider, 2010).
An important addition sorely needed by the school is a public address system that can double as an
emergency communication system which allows an administrator at the school to contact either individual
classrooms or notify the whole school of a pending threat. It is also important that this system allows
teachers the option of contacting administrators directly in the case of an emergency without having to
leave their students. The National Clearinghouse for Educational Facilities stresses that it is important to
ensure that all areas of the school are serviced by the communication system including: the playground,
bathrooms, boiler rooms. This system could easily be housed in the casework chase within the classrooms.
Transportation and Site Circulation
While the majority of Reiche’s students walk to school, providing adequate bicycle storage racks at the
school is important. The proposal locates bike racks at the school’s Brackett Street entrance, Clark Street
Entrance and at the Community Center entrance. A small bike rack would also be installed near the
playground to primarily serve weekend and afterschool visitors. These bike racks help the school meet
LEED SS credit 4.2.
The transportation patterns of the school remain the same as the pre‐renovation plan in the proposal. The
buses park on Clark Street and students are able to enter the school via the Clark Street entrance before
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school hours and parents dropping off their children via car can pull through a drop‐off area on Brackett
Street. Parents can also wait for their children at the end of the school day inside at the Brackett Street
entrance without being badged.
Conclusion
The Howard C. Reiche Community School is a great asset to Portland’s West End neighborhood. The school
not only provides a safe place for students to learn, grow, and play but is also a place for their parents and
neighbors to gather as well.
The building stands to benefit substantially from the addition of insulation, ramps for accessibility, interior
walls with casework for storage, enlarged windows that provide students a visual connection to the
building’s exterior, and more prominent entrances. These simple interventions stand to greatly increase
the functionality and usability of the school and community center for years to come.
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APPENDIX III
HISTORIC SITE MAPS I

From 1882 Goodwin’s engineering map

1914 Richard’s Atlas
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APPENDIX IV
HISTORIC SITE MAPS II

Sanborn map (1951)

Present day satellite image
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1. CUMBERLAND FARMS (GROCERIES AND GAS)
2. BONOBOS (WOOD OVEN FIRED PIZZA)
3. BRACKETT STREET VETERINARY HOSPITAL
4. PERCY INN (BED AND BREAKFAST)
5. CONROY-TULLY CRAWFORD FUNERAL HOME
6. PORTLAND CLUB (SOCIAL CLUB, RESTAURANT)
7. MERCY HOSPITAL
8. PORTLAND WEST (AFTER SCHOOL TUTORS)
9. FRESH APPROACH (WORKING MANS GROCERY)
10. OHNO CAFE
11. VARIOUS PROFESSIONAL OFFICES
12. SOAP BUBBLE LAUNDRY AND DRY CLEANING
13. AURORA PROVISIONS (CAFE, GROCERIES, PREPARED FOODS)
14. CAIOLAS (FINE DINING)
15. MAINE MEDICAL CENTER OFFICES
16. RONALD MCDONALD HOUSE

IN A TWO-BLOCK RADIUS OF REICHE (LESS THAN 1/4 MILE) YOU CAN BUY LOCALLY GROWN
PRODUCE AND GROCERIES AT FRESH APPROACH, BUY GAS AT THE CUMBERLAND FARMS,
GRAB A SLICE OF PIZZA AT BONOBOS, HAVE AN INTIMATE DINNER AT CAIOLAS. IF YOU
NEED STITCHES MERCY HOSPITAL IS JUST AROUND THE CORNER. YOU CAN EVEN TAKE
FIDO OR FLUFFY FOR ACUPUNCTURE AT THE BRACKETT STREET ANIMAL HOSPITAL.

THE SIDEWALKS AND STREETS ARE CONSTANTLY FULL OF PEOPLE AS DOGS WALK THEIR
OWNERS AND PEOPLE JOG OR TAKE AN EVENING STROLL WITH FAMILY MEMBERS.

IN THE EVENING COMMUNITY MEMBERS WALK TO THE COMMUNITY CENTER TO SWIM,
VISIT THE COMMUNITY LIBRARY BRANCH OR PARTICIPATE IN AN INDOOR BASKETBALL
GAME. THE WEST END NEIGHBORHOOD ASSOCIATION TALKS ABOUT CRIME TRENDS IN
THE NEIGHBORHOOD AND PLANS FOR ITS NEXT FREE MOVIE NIGHT AT THE COMMUNITY
CENTER.

ALICE IS MAKING ROUNDS COLLECTING CANS FROM MULTI-FAMILY RECYCLING BINS. SHE
KNOWS JUST WHERE TO LOOK AND RECEIVES WARM GREETINGS FROM TENANTS AND
HOMEOWNERS.

CHILDREN SWING ON SWINGS AND RIDE BIKES IN REICHE’S PLAYGROUND JOINED BY
YOUNGER SIBLINGS AND THEIR PARENTS. NEARBY, TEENAGERS SHOOT HOOPS AT THE
BASKETBALL COURT ON BRACKETT STREET.

STUDENTS WALK HOME IN PAIRS OR GROUPS CARRYING VIOLINS, BOUNCING BALLS AND
SPORTING COLORFUL BACKPACKS. THEY ARE HEAVY IN CONVERSATION.

ON A SUNNY AFTERNOON STUDENTS FROM THE HOWARD C. REICHE COMMUNITY SCHOOL
SPILL OUT OF THE SCHOOL’S DOORS AND INTO THE NEIGHBORHOOD. STUDENTS CAN BE
FOUND LINED UP OUTSIDE OF THE CUMBERLAND FARMS BUYING SLUSHIES AND ICE CREAM
AND AT FRESH APPROACH WHERE THEY BUY BASEBALL-SIZE WHOOPIE PIES.

THE BRACKETT STREET NEIGHBORHOOD
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NEIGHBORHOOD CONTEXT DIAGRAM

APPENDIX X
MOVEMENT AND ACTIVITY DIAGRAMS
SLEEP
HOME
WALK
PLAY
LEARN
EAT / PLAY
LEARN
PLAY
LEARN
WALK
HOME

WALKING TO SCHOOL

HOME
DO
PLAY
EAT
LEARN
READ
SING
DANCE
LAUGH

SEE
SEAGULLS
SNOW
ALLEY CATS
HOMELESSNESS
PEOPLE WITH DOGS
DRUNK PEOPLE
PLANTS
SMILES
FRIENDS

LEARNING
LEARN
TO SPELL
READ
WRITE
DRAW
PAINT
COUNT
MULTIPLY
DIVIDE
SING
MUSIC

HEAR
AIRPLANES
CARS
LAUGHTER
SHOUTING
MUSIC
TALKING
WHISPERS
FOOTSTEPS

Movement and Activity Diagrams
86

PLAYING
TOUCH
FLOORS
WALLS
DOORS
CABINETS
SINKS
TOYS
BOOKS
PENCILS
ROCKS
DESKS

TEACH
TEACHERS
VOLUNTEERS
LIBRARIANS
SPECIAL ED. SPECIALISTS
STAFF
PARENTS
PEERS
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Site Plan 1:100
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Proposed First
Floor
Plan 1:60

POOL

MEN
ME

PT

CAFETORIUM

MEP

COMMUNITY
CENTER
ADMIN.
FLS

KINDERGARTEN

1ST AND 2ND GRADE CLASSROOMS

LIBRARY

SCHOOL ADMIN.

Existing First
Floor Plan

INTERVENTION: ADD INTERIOR WALLS AND RAMPS
AND ELEVATORS FOR THE COMMUNITY CENTER AND
SCHOOL. SEPERATE THE COMMUNITY CENTER AND
SCHOOL ENTRANCES. DESIGNATE THE BRACKETT
STREET ENTRANCE AS THE SINGLE ACCESS POINT FOR
THE SCHOOL.

APPENDIX XII

FIRST FLOOR PLAN

Proposed Second
Floor Plan 1:60

PUBLIC
LIBRARY

MUSIC

HEALTH
CLINIC

3RD AND 4TH GRADE CLASSROOMS

ED. TECHS

ART

COMPUTER ROOM

INTERVENTION: ADD INTERIOR WALLS. SWAP THE
Existing Second HEALTH CLINIC AND MUSIC ROOMS TO CLEARLY
DELINEATE THE PARTS OF THE BUILDING OCCUPIED
Floor Plan
BY THE SCHOOL AND THE COMMUNITY.

APPENDIX XIII

SECOND FLOOR PLAN
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APPENDIX XIV
ELEVATIONS

WEST FACADE

Facing Playing Fields

NORTH FACADE

Facing Brackett Street

SOUTH FACADE
Facing Clark Street

EAST FACADE

Facing the Playground
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Section Facing East

9191

Section Facing North

APPENDIX XV
SECTIONS

APPENDIX XVI
CLASSROOM PERSPECTIVES

Classroom Perspective Facing Towards Exterior

Classroom Perspective Facing Towards Building Interior

92

APPENDIX XVII
KINDERGARTEN READING AREA AND LIBRARY PERSPECTIVES

READ TO ME!
READING IS A FUNDAMENTAL SKILL
THAT ALL STUDENTS MUST MASTER IN
ORDER TO BE SUCCESSFUL IN LIFE.
READING ALLOWS STUDENTS TO
EXPLORE NEW TOPICS, ESCAPE FROM
THEIR TROUBLES AND FIND
ADVENTURE AND WONDER.
TO A READER, THE LIBRARY BECOMES
THE CENTER OF ALL KNOWLEDGE. IT IS
A PLACE OF WONDER AND EXCITEMENT.

Library

Kindergarden Reading Area
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